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25% to 50% recycled paper 


MOS 


Signetics offers a broad line of MOS products including Dynamic and Static Shift Registers, Random Access Memories and Read-only Memories. 
The 2500 series is fabricated using Signetics’ advanced P-Channel SILICON-GATE PROCESS which provides compatibility with 5 volt TTL/DTL, 
high speed, and low power dissipation. Also available are the 2000 and 2400 series which are P~Channel metal gate devices. MOS products are avail- 
able in commercial temperature ranges. All silicon gate devices are available in silicone dual in-line packages. 


DYNAMIC SHIFT REGISTERS 


RANDOM ACCESS MEMORIES 


STATIC SHIFT REGISTERS READ-ONLY MEMORIES 


2602 

Quad 256-Bit 

10MHz Typ. Data Rate 
Coy = 140pF max. 
Power Supplies +5, -5V 
40UW/bit/MHz 
Multiplexed Data 


2603 

Dual 512-Bit 

10MHz Typ. Data Rate 
i = 140pF max. 

Power Supplies +5, -5V 

40UW/bit/MHz 

Multiplexed Data 


2604 

Single 1024-Bit 
10MHz Typ. Data Rate 
Cor = 140pF max. 
Power Supplies +5, -5V 
40UW/bit/MHz 
Multiplexed Data 


2606/2824 

§12-Bit 

SMHz Typ. Clock Rate 
Co_ = 80pF 

Power Supplies +5, -5V 
100KW/bit/MHz 
Recirculate Logic 


2506 

Dual 100-Bit 

SMHz Typ. Clock Rate 
Coy = 40pF max. 
Power Supplies +5, -5V 
400LW/bit/MHz 

Bare Drain Output 


2507 

Dual 100-Bit 

5MHz Typ. Clock Rate 
Coy 7 40pF max. 

Power Supplies +5, -5V 
400 LW /bit/MHz 

Resistor Pull-down (7.5K) 


2612/2628 

1024-Bit 

5SMHz Typ. Clock Rate 
Cot = 140 pF 

Power Supplies +5, -5V 
1SQUW/bit/MHz 
Recirculate Logic 


2615 

Dual §12-Bit DSR 
SMHz Clock Rate 
Cot = 140pF 
Power Supplies +5, -5 
100 W/bit/MHz 
Recircutate +CS logic 


2617 

Dual 100-Bit 

SMHz Typ. Clock Rate 
Cot = 40pF max. 

Power Supplies +5, -5V 
400UW/bit/MHz 

Resistor Pull-down (20K) 


2600 

Dual 50 Bit 

S3MHz Typ. Clock Rate 

Data & Clock TTL Compatible 
Tri-State Outputs 

Recirculate Logic 

Power Supplies +5, -5, -12V 


2610 

Duai 100-Bit 

SMHz Typ. Clock Rate 

Data & Clock TTL Compatible 
Tri-State Outputs 

Recirculate Logic 

Power Supplies +5, ~-5, -12V 


211 

Oual 200-Bit . 

3MHz Typ. Clock Rate 

Data & Clock TTL Compatible 
Tri-State Outputs 

Recirculate Logic 

Power Supplies +5, -5, ~-12V 


2518 

Hex 32~Bit 

2MHz Typ. Clock Rate 

Data & Clock TTL Compatible 
Recirculate Logic 

Power Supplies +5, -12V 


2519 

Hex 40-Bit 

2MHz Typ. Clock Rate 

Data & Clock TTL Compatible 
Recirculate Logic 

Power Supplies +5, -12V 


2521 

Dual 128-Bit 

3MHz Typ. Clock Rate 

Data & Clock TTL Compatible 
Recirculate Logic 

Power Supplies +5, -12V 


2522 

Oual 132-Bit 

3MHz Typ. Clock Rate 

Data & Clock TTL Compatible 
Recirculate Logic 

Power Supplies +5, -12V 


2000 SERIES 

Static Shift Registers 

C, = SpF 

ate, -28V Power Supplies 


2001 
Dual 16-Bit SSR 
0-1MHz 


2002 
Qual 25-Bit SSR 
0-1MHz 


2003 
Dual 32-Bit SSR 
0-1MHz 


2004 
Oua! 50-Bit SSR 
0-1MHz 


2005 
Oual 100-Bit SSR 
0-1MHz 


2010 
Dual 100-Bit SSR 
0-3MHz 


2601 

256x1 Static RAM 

Decoded 

Access Time tus Max. 

ImW/bit Typ. 

Power Supplies +5, -7, -10V or 
+5, -9, -9V 


2608 

1024 x 1 Dynamic RAM 
Decoded 

Access Time 330ns 
Cycle Time 500ns 

3 Chip Setects 

2.7mA 

4 Clocks 

+5, -12V 

TTL Compatible Inputs 
100mw 


2513 

64x8x5 Static Character Generator 
Row Output 

600ns Max. Access Time 

ASCII Font Std. 

Power Supplies +5, -5, -12V 
350mW 


2614 

512x5 Read-Only Memory 
600ns Max. Access Time 
Power Supplies +5, -5, ~12V 
360mW 


2516 

64x6x8 Static Character Generator 
Column Output 

750ns Max. Access Time 

Power Supplies +5, -5, -12V 
415mW 


2400 SERIES 

Static Read-Only Memories 
550ns Access Time 

260mwW 

+12, -12V Power Supplies 
Bare Drain or MOS Pull-Down 
Resistor 


2410 
256x4 
16-pin DIP 


2420 

256x4, 128x8 

Single or 3-tine Chip Enable 
24-pin DIP 


2430 

256 x 8,512 x4 

Single or 34line Chip Enable 
24-pin DIP . 


SECTION 


INTRODUCTION AND ORDER INFORMATION 


INTRODUCTION 


The DCL MSI (Medium Scale Integration) Specifications 
Handbook comprises the second volume of the DCL Series 
and covers the MS! group of the DCL family. 


Volume one of the DCL Series includes gates, binaries and 
less complex functions such as monostable multivibrators 
and interface elements. 


The material is designed to serve as an exact guide to gener- 
ate a procurement document. Section 4, ‘Design Consider- 
ations,” provides maximum ratings and package outlines for 
all devices listed in this volume. Section 7, ‘Electrical 
Characteristics,’” contains detailed test limit and test condi- 
tion information for simplified device evaluation and in- © 
coming inspection. The material is organized in a format 
which lends itself to generation of device specifications 
with a minimum of cost and time. Worst case limits are 
provided for most parameters. 


Because of the growing complexity of new DCL/MSI pro- 
ducts, loading and noise margin tables are not included in 
this volume. The numbers are easily generated for individu- 
al cases as shown below. The lower of the two numbers i 
the DC fan-out. ; 


DC FAN OUT (“0 OUTPUT CONDITION) = 


DC FAN OUT ("1 OUTPUT CONDITION) = 


DC Noise Margin (‘‘0” state) is obtained by subtracting the 
maximum “0” level output voltage for the driving gate 
from the minimum “0” threshold for the driven gate. 


DC Noise margin ('1” state) is obtained by subtracting the 
maximum ‘1 level input threshold of the driven gate 
from the minimum “1” output voltage level of the driving 
gate. 


Application ideas are provided with each product data 
sheet. For more complete applications information, ask for 
Signetics’ Application Handbook. 


Section 8 of this volume presents the Signetics’ SURE Pro- 
duct Assurance and Reliability programs. Production 
screens, acceptance tests, qualification tests, design tests 
and an optional HI-REL screening program specially tailor- 
ed to Signetics devices are described. The applicable 
SURE programs, combined with individual DCL specifica- 
tion sheets, are designed to constitute a complete pro- 
curement document. Use of these standard specifications 
will provide fast and accurate specifications and product 
flow. 


“0” maximum output current of driving element 


““0O" maximum input current requirement 


. of driven element 


“1 maximum output current of driving element 
Pee ict ich ec la en had acl ache cbscdeacscte 
“1” maximum input current requirement of 


driven element 


ORDER INFORMATION 


aa PART IDENTIFICATION 


nent, aie = nae 
TEMPERATURE RANGE: 


"“S”" = -55°C to +125°C 


“N” = O°C to +75°C “BM 


ad = 16-pin ceramic 
dual in-line package 


a oa 14-pin ceramic 
~ dual in-line package 


PACKAGE TYPE: ~ 


“A” = 14-pin dual in-line “J = 14-pin flat pak, 
silicone package (TO-116) 


glass-kovar (TO-88) 


16-pin dual in-line “Pp = 24-pin flat-pak 
silicone package 


“Q" = 14-pin ceramic flat-pak (TO-88) 
“R” = 16-pin flat-pak 


se, dog 24-pin ceramic 
dual in-line package 

“N’ = 24-pin dual in-line 
silicone package 


ARITHMETIC 


MULTI- 
PLEXERS 


SHIFT 
REGISTERS 


8200 
$201 
8202 
8203 


COMPUTER APPLICATIONS FOR SIGNETICS MSI AND INTERFACE ELEMENTS 


| COMPUTER <> 


MEMORY 


CONTROL 


BUFFER 1] BIPOLAR 
REGISTERS MEMORIES 


(Contact your nearest Signetics Sales office for the latest TTL products) 


PARITY 
GEN/CHECK 


INTERFACE 


| LEVEL 


TRANSLATOR 


LINE DRIVERS 
RECEIVERS 


DECODER. . 


ORIVERS | - 


SECTION 
DIGITAL FAMILY LINES 


The following is a parts list of Signetics Digital Product Lines, now available, as described in the UTILOGIC il, DCL, 54/74 and 
54/74 supplement Handbooks. 


UTILOGIC I!/SP600 LINE DCL DIGITAL LINE 


Multivibrator 


NOR Gates 
314A 

317A 

370A 
380A 
381A 

OR Gates 
333A 
334A 
374A 
375A 
384A 

AND Gates 
302A 

304A 
305A 
306A 


NAND Gates 


337A 
337A 
387A 
616A 
670A 
680A 


Single 7-Input NOR Gate 

Dual 4~-Input Expandable NOR Gate. 
Triple 3-Input NOR Gate 

Quad 2-Input NOR Gate 

Quad 2-input NOR Gate (Open-Collector) 


Dual 3-Input Expandable OR Gate 
Dual 4-Input Expandable OR Gate 
Triple 3-Input OR Gate , 

Triple 2-Input OR Gate 

Quad 2-Input OR Gate 


Quad 2-Input AND Gate 

Dual 4-Input AND Gate (Expandable) 
Single 6-Input AND Gate 

Dual 3-Input AND Gate 


Dual 4-Input Expandable NAND Gate 
Tripie 3-Input NAND Gate 
Quad 2-Input NAND Gate 
Dual 3-Input Expandable NAND Gate 
Triple 3-Input NAND Gate 
Quad 1-Input NAND Gate 


Gate Expanders 


300A 
301A 


Dual 3-Input Expander for OR and NOR Gates 
Quad 2-Input Diode Expander for NAND Gates 


Buffer Drivers 


352A 


356A 
357A 
358A 
Binaries 
321A 
322A 
328A 
620A 
629A 


Pulse Shapers 


362A 


Dual 3-Input Expandable NAND Buffer Driver 
(Open Collector) 

Dual 4-Input Expandable NAND Buffer Driver 
Quad 2-Input NAND Power Driver 

Quad 2-Input NAND Power Driver (Open Collector) 


Dual J-K Binary 

Dual J~K Binary 

Dual.D Binary 

Single J-K Master Slave Binary 
Single RS/T Binary 


Monostable Multivibrator 


Zero Crossing Detector 


363A 


Dual Zero Crossing Detector 


Shift Register 


32718 
Counters 
3280A 
3281A 


Buffer Driver 


659A 
inverter 
391A 
690A 
Expander 
631A 


4-Bit Shift Register 


BCD Decade Counter 
4-Bit Binary Counter . 


Dual 4-Input Buffer/Driver (Expandable) 


Hex Inverter (Open Collector) 
tex Inverter : 


Gate Expander 


8162 


Monostable Multivibrator 


Low Power Elements 


8415 


8416. 


8417 
8424 
8425 
8226 


8228 
8440 
8455 
8470 
8471 
8480 
8481 
8490 
8706 
8731 


Dual 5-input NAND Gate 

Dual 4-Input Expandable NAND Gate 
Dual 3~-input Expandable NANG Gate 
Dual RS/T Binary © 

Dual RS/T Binary 

1024 BIT Field/Factory Programmable Bipolar 
ROM (256 x 4) 

4096 BIT Bipolar ROM (1024 x 4) 
Dual AND-OR-Invert Gate 

Dual 4-Input NAND Gate Driver 

Triple 3-Input NAND Gate 

Triple 3-input NAND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input NAND Gate © 

Hex Inverter 

Dual 5-Input Diode Exnander Element 
Quad 2-Input Diode Expander Element 


Standard Performance Elements 


8806 
8808 
8815 
8816 
8821 
8822 
8824 
8825 
8826 
8827 
8828 
8829 
8840 
8848 
8855 
8870 
8875 
8880 
8881 
8885 


8H16 


8H20. 


8H21 
8H22 
8H70 
8H80 
8H90 


Dual 4-Input Expander Element 
Single 8-Input NAND Gate 

Dual 4-Input NOR Gate 

Dual 4-Input NAND Gate 

Dual Master-Slave J-K Binary 
Dual Master-Stave J-K Binary 
Dual Master-Slave J~K Binary 

DC Clocked J-K Binary 

Dual J-K Binary 

Dual J-K Binary 

Dual D Binary 

High Speed J-K Binary 

Dual Expandable AND-OR-Invert Gate 
Expandable AND-OR-Invert Gate 
Dual 4-Input Driver 

Triple 3-Input NAND Gate 

Triple 3-Input NOR Gate 

Quad 2-Input NAND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input NOR Gate 


‘High Speed Elements 


Duat 4-!nput NAND Gate 
Dual J~K Binary Element 
Dual J-K Binary Element 
Dual J-K Binary Element 
Triple 3-Input NAND Gate 
Quad 2-Input NAND Gate 
Hex Inverter 


interface Elements 


8T18 
8T80 
8T90 


Dual 2-Input NAND Interface Gate 
Quad 2~iInput NAND Interface Gate 
Hex Inverter Interface Element 


DIGITAL FAMILY LINES (Cont'd) 
54/74XX - 54/74HXX LINE ~ 


54/7400 
54/7401 


54/7402 
54/7403 


54/7404 
54/7405 
54/7406 


54/7407 


54/7408 
54/7409 


54/7410 
54/7411 
54/7416 


54/7417 


54/7420 
| 54/7421 
54/7426 
54/7430 
54/7437 
54/7438 
54/7440 
54/7442 
54/7443 
54/7444 
54/7445 


54/7446/47 
54/7448 
54/7450 


54/7451 


54/7453 
54/7454 
$5460 

N7460 

54/7470 
54/7472 
54/7473 
54/7474 
54/7475 
54/7476 


54/7477 
54/7480 
54/7483 
54/7486 
54/7488 
54/7489 
54/7490 
54/7491 
54/7492 


54/7493 
54/7494 
54/7495 
54/7496 
54/74107 
§4/74121 
§4/74122 
54/74141 


54/74145 


54/74150 
54/74151 
54/74152 


Quadruple 2-Input Positive NAND Gate 
Quadruple 2-Input Positive NAND Gate 
(With open collector output) 

Quadruple 2—Input Positive NOR Gate 
Quadruple 2-Input Positive NAND Gate 
(With open collector output) 

Hex Inverter 

Hex Inverter (With open collector output) 
Hex Inverter Buffer/Driver with Open 
Collector High Voltage Outputs 

Hex Buffer/Driver with Open Collector High 
Voltage Outputs 

Quadruple 2-Input Positive AND Gates 
Quad 2-Input AND Gate with Open Collector 
Outputs 

Triple 3-Input Positive NAND Gate 

Triple 3-Input Positive AND Gate 

Hex Inverter Buffer/Driver with Open Collector 
High Voltage Outputs 

Hex Buffer/Driver with Open Collector High 
Voltage Outputs - 

Dual 4-Input Positive NAND Gate 

Dual 4-Input AND Gate 

Quad 2-Input High Voltage NAND Gate 
8-Input Positive NAND Gate 

Quad 2-Input NAND Buffer 

Quad 2-Input NAND Buffer 

Dual 4-tnput Positive NAND Buffer 

BCD - to - Decimal Decoder 

Excess 3 - to~ Decimal Decoder 

Excess 3 - Gray - to - Decimal Decoder 
BCD-to-Decimal Decoder/Driver with Open 
Collector High Voltage Outputs 
BCD-to-Seven Segment Decoder/Driver 


-BCD-to-Seven Segment Decoder/Driver 


Expandable Dual 2~Wide 2-Input AND- 
OR-Invert Gate 

Expandable Dual 2~Wide 2-Input AND- 
OR-Invert Gate 

4-Wide 2-Input AND-OR-Invert Gate 
4-Wide 2-Input AND-OR-!nvert Gate 

Dual 4-Input Expander 

Dual 4-Input Expander 

J-K Flip-Flop 

J-K Master-Slave Flip-Flop 

Dual J~K Master~Slave Flip-Flop 

Dual D-Type Edge~Triggered Flip-Flop 
Quadruple Bistable Latch 

Dual J-K Master-Slave Flip-Flop with 
Preset and Clear 

Quadruple Bistable Latch 

Gated Full Adder 

4-Bit Binary Full Adder (Look Ahead Carry) 
Quad 2-Input Exclusive OR Gate 

256-Bit Read-Only Memory 

64-Bit Read/Write Memory (RAM) 

Decade Counter 

8-Bit Shift Register 

Divide—by~Twelve Counter (Divide-by~Two 
and Divide-by-Six) 

4-Bit Binary Counter 

4-Bit Shift Register (Parallel-in, Serial-Out) 
4-Bit Right-Shift Left-Shift Register 

5-Bit Shift Register 

Dual J~K Master Slave Flip-Flop 
Monostable Multivibrator 

Retriggerable Monostable Multivibrator with Clear 
BCD-to-Decimal Decoder/Driver with Blanking 


BCD-to~Decimal Decoder/Driver with Open 
Collector High Voltage Outputs 

16-Line to 1-Line Data Selector/Multiplexer 
8-Line to 1-Line Data Selector/Multiplexer 
8-Line to 1-Line Data Selector/Multiplexer 


54/74XX - 54/74HXX LINE (Cont'd) 


54/74154 
54/74180 
54/74192 


54/74193 


54/74194 
54/74H0O 
54/74H01 


54/74H04 
54/74H05 
54/74HO08 
54/74H10 
54/74H11 
54/74H20 
54/74H21 
54/74H22 


54/74H30 
54/74H40 
54/74H50 
54/74H51 
54/74H52 
54/74H53 
54/74H54 
54/74H55 
54/74H60 


54/74H60 


54/74H61 


S54H62 


N74H62 


54/74H72 
54/74H73 
54/74H74 


| 54/74H76 


4-Line to 16-Line Decoder/DemulItiplexer 
8-Bit Odd/Even Parity Generator/Checker 
Synchronous Decade Up/Down Counter with 
Preset Inputs 

Synchronous 4-Bit Binary Up/Down Counter 
with Preset Inputs 

4-—Bit Bidirectional Universal Shift Register 
Quadruple 2-Input Positive NAND Gate 
Quadruple 2-Input Positive NAND Gate 

(With open collector output) 

Hex Inverter 

Hex Inverter (With open collector output) 
Quadruple 2-Input Positive AND Gate 

Triple 3-Input Positive NAND Gate 

Triple 3-Input Positive AND Gate 

Dual 4-Input Positive NAND Gate 

Dual 4-Input Positive AND Gate 

Dual 4-Input Positive NAND Gate 

(With open collector output) 

8-Input Positive NAND Gate 

Dual 4-Input Positive NAND Buffers 

Dual 2-Wide 2-Input AND-OR-Invert Gates 
Dual 2—Wide 2-Input AND-OR-Invert Gates 
4-Wide 2-2-2-3-Input AND-~OR-Gate 
Expandable 2-2-2-3-Input AND-OR-Invert Gate 
Expandable 2-2-2-3-Input AND-OR-Invert Gate 
Expandable 4-Input AND-OR-Invert Gate 
Dual 4-Input Expander (For use with S54H50, 
$54H53, S54H55 circuits) 

Dual 4-Input Expander (For use with N74H50, 
N74H53, N74H55 circuits) 

Triple 3-Input Expanders (For use with S54H52, 
N74H52 circuits) 

3-2-2-3-Input AND-OR-Expander (For use 
with S54H50, S54H53, S54H55 circuits) 
3-2-2-3-Input AND-OR Expander (For use 
with N74H50, N74H53, N74H55 circuits) 

J-K Master Slave Flip-Flops 

Dual J-K Master-Slave Flip-Flops 

Dual D-Type Edge-Triggered Flip~Flops 

Dual J-K Master-Slave Flip-Flops 


TO BE ANNOUNCED 


§4/7413 

54/7485 

54/74123 
54/74153 
54/74157 
54/74158 
54/74160 
54/74161 
54/74162 
54/74163 
54/74166 


54/74170 


54/74181 
54/74182 
§4/74195 


54/74198 


54/74199 


54/74S00 
54/748112 
54/74S113 
54/74S8114 
54/74H71 


Dual NAND Schmitt Trigger 
4-Bit Magnitude Comparator 


Dual Retriggerable Monostable Multivibrator W/Clear 


Data Selector/Muitiplexer Dual 4-to-1 Line 
Quadruple 2~Line to 1-Line Selector/Multiplexer 
Quadruple 2-Line to 1-Line Selector/Multiplexer 
Synchronous Counters with Direct Clear 
Synchronous Counters with Direct Clear 

Fully Synchronous Counters 

Fully Synchronous Counters ; 
Parallel-in, Serial-Out, Synchronous Load Shift 
Register 

4x 4 Register File 

4-Bit Arithmetic Unit W/Full Look-Ahead 
Look~Ahead Carry Generator . 
4-Bit Shift Register Parallel-Access J-K Input 
Mode Control 

8-Bit Shift Register Parallel-Access, Shift Right- 
Left 

8-Bit Shift Register Parallel-Access J-K Inputs 
W/Mode Control 

Quad 2-Input NAND Schottky 

Dual J-K Flip-Flop Schottky 

Dual J-K Flip-Flop Schottky 

Dual J-K Flip-Flop Schottky 

J-K Master Slave Flip-Flop 


OUTPUT STRUCTURES 


Certain guidelines should be observed to ensure optimum 
system performance. Systems incorporating TTL elements 
such as gates, binaries and MSI circuits have inherent Vcc 
and GROUND transients attributable to the current spike 


SECTION 
DESIGN CONSIDERATIONS 


produced by “‘totem pole” output structures. Figure 1 
provides a synopsis of the commonly used totem pole 
structures which current spike. MSI designs use similar 
structures to buffer outputs and inputs to increase fan- 
out and switching speed while reducing input loading. 


COMMON TOTEM POLE OUTPUT STRUCTURES 


FIGURE 1 


DESIGN CONSIDERATIONS ( Cont‘d) 
DECOUPLING MSI 

The current spike produced by the totem pole output 
structure during switching transitions can cause MSI sub- 
systems to malfunction if Vcc is not adequately decoupled 
to GROUND. A capacitance of 2000pF or more, for each 
totem pole structure should be connected from Vcc to 
GROUND. The non-inductive capacitor (ceramic disc, 
tantalum slug, etc.) should be mounted with leads as short 
as possible and should be placed in close proximity to the 
MSI package to minimize lead length inductance. A prop- 
erly designed printed circuit board should have the total 
required capacitance evenly distributed throughout the 
board. Example: A printed circuit board contains 25 


packages averaging four totem pole structures per package. 


The total capacitance required is 25 packages x 4 totem 
pole structures x 2000pF or 0.2uF ceramic disc capaci- 
tors evenly distributed, satisfy the Vc¢ to GROUND de- 
coupling requirements. 


POWER SUPPLY AND GROUND DISTRIBUTION 
SYSTEMS 

High-frequency distribution techniques should be used for 
Vec and GROUND. These techniques should include a 
large ground plane to minimize DC offsets and to provide 
an extremely low impedance path to reduce transient volt- 
age signals on the printed circuit board. The power supply 
should be +5V +5% with R-F (1GHz) bypassing. Catas- 
trophic damage can occur if Vcc is not properly regulated. 


Power distributed from the main supply must, by necessity, 
come through a path which displays finite resistance (Rpg), 
inductance (Lys) and capacitance (Cys), as illustrated in 
Figure 2. The resistive component of the power lines is 
small, producing very little DC voltage drop at the Vac and 
GROUND inputs to the printed circuit board. However, 
the inductance in the power lines can cause the noise gen- 
erated by current spiking to be transmitted throughout the 


system on the Vcc and GROUND lines. If the printed 
circuit boards are adequately decoupled, the power fine 
noise will be reduced, significantly. In order to repel. power 
line noise transmitted to a printed circuit board, ferrite 
beads may be placed on the incoming Vcc and GROUND 
lines as shown:in Figure 3. A 10uf tantalum capacitor, per 
25 packages, connected from Vcc to GROUND should be 
placed on the printed circuit board in the position shown. 
In conjunction with the distributed ceramic disc capacitors, 
this approach will prevent most system malfunctions at- 
tributable to internally generated noise. 


FERRITE BEAD 
ISOLATION OF GENERATED NOISE 


I Ferrite : 0.2uF 
| BEADS CERAMIC DICS 


FIGURE 3 


ISOLATION DIODES 

NEVER REVERSE THE Vcc AND GROUND POTEN- 
TIALS. Catastrophic failure can occur if more than 100mA 
is conducted through a forward biased substrate (isolation) 
diode. 


POWER CHARACTERISTIC IMPEDANCE 


TO P.C.#1 


TO P.C.#2 


toa S POEL SERUETUAE BY 
TOTEM—POLE STRUCTURES 
WHEN NOT PROPERLY BYPASSED’ 


FIGURE 2 


DESIGN CONSIDERATIONS (Cont'd) 

DISPOSITION OF UNUSED INPUTS 
Electrically open inputs degrade AC noise immunity as well 
as the switching speed of an MSI circuit. To optimize per- 
formance, each input must be connected to a low imped- 
ance source. Unused inputs should be tied to Vcc. 
GROUND or a driving source. When paralleling an unused 
input with a driven’ input of the same multiple emitter 
transistor (MET), care should be taken to remain within the 
“1 level fan-out specifications for the driving source. 
The AND or NAND structures do not affect the “0” level 
fan-out of the driving source. When an unused input of an 
OR or NOR structure is commoned with a driven input, 
‘both the “1 and “0” level fan-out of the driving source 
are affected. 


If fan-out of the driving source will be exceeded or if there 
is no convenient connection to an appropriate driven input, 
a second method of avoiding open inputs should be ob- 
served. Inputs which activate on “0” (AND and NAND) 
may be tied directly to Vcc or tied to Vcc through a cur- 
rent limiting resistor. To determine the requirements for 
current limiting, examine the input “‘latch-back”’ character- 
istics of the MET. This check is performed by grounding 
all but one of the emitters of the MET. Force 10mA into 
the ungrounded emitter and examine the “breakdown” 
characteristics on a curve tracer. If ‘‘breakdown” is greater 
than 5.5V and there is no evidence of latch-back or sec- 
ondary breakdown, an unused input may be tied directly to 
Vec: If the breakdown voltage or latch-back characteris- 
tic approaches 5.5V at 10mA, the input should be tied to 
Vcc through a current limiting resistor of 1 K&2 or more. 
More than one unused input can be tied to Vcc through a 
single resistor. 


The 8200 series of MS! subsystems does not exhibit a latch- 
back characteristic. A current limiting resistor is required, 
however, if power supply transients can exceed 5.5V for 
longer than iysec. The power dissipated in the emitter 
junction during breakdown can destroy the junction. Cur- 
rent limiting provisions in accordance with the ABSOLUTE 
MAXIMUM RATINGS will ensure against catastrophic 
failure should breakdown occur. 


INPUT CLAMP DIODES 

MSI circuits contain input clamp diodes as shown in Figure 
4. At the input, these diodes limit negative excursions 
which exceed -1V by providing a low impedance current 
source from GROUND through the forward biased diode 
clamp. The clamps are designed to minimize ringing which 
may be induced on interconnect wires in excess of six 
inches in length. 


INPUT CLAMP DIODES 


DIFFUSED 
“4 §NPUT 


CLAMP : I 
DIODES i 


" ISOLATION 
4y4 DIODE 


FIGURE 4 


SIGNAL PROCESSING 

The rise and fall times of all incoming data signals should 
be less than 200ns. The amplitude of incoming data signals 
should be 2.6V or greater. Figure 5 shows the transfer 
characteristic of the classic TTL gate. In the input threshold 
region, from point one to point two, the gate has approx- 
imately 25dB of gain. In this region, any discontinuity of 
the input waveform will be amplified more than 10 times 
at the output of the gate. 


TTL TRANSFER CHARACTERISTIC 


— 


OUTPUT VOLTAGE (V) 


a. 
i 
La 
hal 


0 0.4 0.8 “AY ar 1.6 5 2.4 


INPUT VOLTAGE (V) 


FIGURE 5 


Should the input voltage remain in the threshold region 
(approximately 200mV wide) for more than 15ns, a typi- 
cal TTL gate will oscillate as shown in Figure 6. The 
equivalent circuit in Figure 7 illustrates the potential oscil- 
latory feed-back paths. The primary contributor to oscilla- 
tion is the changing power supply voltage within the chip, 
caused by the current spiking which occurs during switching 


DESIGN CONSIDERATIONS (Cont’d) 


transitions. Since output voltage is directly proportional to 
Vcc and threshold voltage tends also to drop with lower 


supply voltage, the net effect is a positive feedback loop 
from output to input. 


TYPICAL TTL GATE OSCILLATION 


a a 


Wa 


FIGURE 6 


POTENTIAL OSCILLATORY FEEDBACK PATHS 


‘FIGURE 7 


SECTION 
PACKAGE TYPES 


PACKAGE INFORMATION 
A PACKAGE (TO-116) _ BPACKAGE 


NOTES: NOTES: 
1. Lead Material: Alloy 42 or equivalent ‘1. Lead Material: Alloy 42 or equivalent 
2. Body Material: Silicone molded 2. Body Material: Silicone molded 


(3) Tolerances non-cumulative ; @) Tolerances non-cumulative 
Signetics symbol denotes Lead No. 1 Signetics symboi denotes Lead No. 1 


6) Lead spacing shall be measured within this zone G) Lead spacing shall be measured within this zone 


6. Body dimensions do not include molding flash 6. Body dimensions do not include molding flash 
7. Thermal resistance: QJ, = .16 C/mW, 9 Jq = .08°C/mW 7. Thermal resistance: QJa = .16°C/mW, J = .08°C/mW 


E PACKAGE F PACKAGE 


LEAD = 1 
LEAD #1 
@ 


NOTES: NOTES: 

1. Lead Material: Kovar or equivalent, tin plated 1. Lead Material: Kovar or equivalent, tin plated 
. M ial: i i | : 

2eBody: Material: Ceramic avinnglass 208 2. Body Material: Ceramic with glass seal 


(3) Tolerances non-cumulative r 
. Tolerances non-cumulative 


Slgnetics symbol cencses lead Noy dies A! i Signetics symbol denotes lead No. 1 


G) Lead spacing shall be méasured within this zone G) Lead spacing shall bé measured within this zone 


PACKAGE INFORMATION (Cont‘a) 
| PACKAGE J PACKAGE (TO-88) 


030 .070 
.040 TYP 


“TO TT 4 


TYP. NOTES: 
q@) Recommended minimum offset before lead bend 


2. Lead Material: Kovar or equivalent, gold plated 
3. Body Material: Glass 
4. Lid Material: Kovar, oxidized, glass seal 


6) Tolerances non-cumulative 


NOTES: © 


Signetics symbol or angle cut denotes Lead No. 1 


1. The true-position pin spacing is 0.100 between centerlines. 
Each pin centerline is located within £0.010 of its true 
longitudinal position relative to pins 1 and 16. 8. Thermal Resistance: QJ, = .300° C/mw, 56 = .140° C/mw 
All dimensions in inches. 


@) Lead spacing shal! be measured within this zone 


Maximum glass climb: .010 


NPACKAGE P PACKAGE 


MOU 


NOTES: 

Lead Material: Kovar or Rodar, Gold plated. 

Body Material: Kovar or Rodar, top and bottom Gold 
plated with glass center. 

Tolerances non-cumulative. 

Lead spacing controlied within this distance, 2 sides. 
-.010 maximum gjiass climb allowed on leads, 4 sides. 
Extension denotes Lead No. 1 position. 
Recommended minimum offset before lead bend. 
Thermal resistance: @ J-A = 0:1 C/mw. 


NOTES: 
Lead Material: Kovar, solder coated 
Body Material: Silicone molded 
. Tolerances non-cumulative 
. Signetics symbol.denotes lead No. 1 
Lead spacing shall be measured within this zone - 
Body dimensions do not include molding flash 


ea ele es yo 
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PACKAGE INFORMATION (Cont'd) 
Q PACKAGE (TO-88) a R PACKAGE 


NOTES: ; 4. Lead Material: Kovar or equivalent, gold plated 

1. Lead Material: Kovar or equivalent, gold plated . Body Material: Top ring and Base - ‘Kovar or equivalent. 
2. Body Material: Ceramic with glass seal at leads gold plated, glass body 

3. Lid Material:’ Ceramic, glass seal . Lid Material: Kovar or equivalent, gold plated, alloy seal 


Tolerances non-cumulative Tolerances non-cumulative 
() Lead spacing shall be measured within this zone ‘e) Signetics symbol denotes lead No. 1 
Signetics symbol or angle cut denotes lead No. 1 . Lead spacing shall be measured within this zone 


@) Recommended minimum offset before tead bend @) Recommended minimum offset before lead bend 


8. Thermal Resistance: QJ, = .150°C/mW, Jc = .050°C/mW 8. Thermal Resistance: QJ, = .155 C/mW, QJ¢ = .070 C/mW 


Maximum glass climb .010 Maximum glass climb: .010 


Y PACKAGE 


NOTES: 

1. Lead Material: Kovar or Rodar, gold plated. 

2. Body Material: Kovar or Rodar, top or bottom with glass seal. 
3. Lid Material: Kovar or Rodar with braze seal. 


Tolerances non-cumulative 


() Signetics symbol denotes lead No. 1. 
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LINEAR 


The Signetics Linear Product Line provides all of the most frequentiy 
required circuit functions. 

Linear products are generally available in both Military and Commer- 
cial temperature ranges and in a wide variety of package types. 


SENSE AMPLIFIERS OPERATIONAL AMPLIFIERS PHASE LOCKED LOOP 


528 (4 Channel Plated Wire) 
7520 through 7525 (Core) 


531 (High Slew Rate) 561 .01Hz to > 30MHz 
533 (Micro Power) 562 Sensitivity 300uV 


536 (FET Input) . | sore Frequency 
565 


516 (Differential IN/OUT) 1 Operating Frequency 


537 (Precision) .001Hz to 500kHz 
. 51A1 (LM101A) Sensitivity 1 mV 


5101 (LM101) 566 (Function Generator) 


5107 (LM107) 567 (Tone Decoder) 
51A8 (LM108A) 


5108 (LM108) 


5556 (MC 1556) 
5709 (uA709) 
5740 (uA740) 
5741 (4wA741) 
5748 (uA748) 


518 (Adjust Sinking) 
526 (High Speed) 

529 (Ultra High Speed) 
5710 (uA710) 

5711 (uA711) 


CORE DRIVERS 
75324 (SN75324) 
75450 (SN75450) AMPLIFIERS MULTIPLIERS/DEMODULATORS 


75451 (SN75451) 
75452 (SN75452) 


5595 (MC1595) 4 Quad multiplier 
5596 (MC1596) Balanced modulator 
5733 (uA733) 5111 (LM2111)} Limiter-Detector 
DIFFERENTIAL 
515 
511 (Dual) 
RF/IF 


VOLTAGE REGULATORS 510 (Dual) 
POWER DRIVER 


540 


550 
5109 (LM109) 
5723 (uA723) 
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SECTION 
: PIN CONFIGURATIONS 


PIN CONFIGURATIONS 


® & &§ & 8 PB & & 
® & & 8 & & 8 & 


10 Q10 


P,N,Y PACKAGES P,N,Y PACKAGES P,N,Y PACKAGES 


8205 8220 8223/24 


Y PACKAGE B PACKAGE B,E,R, PACKAGES 
8226/29 8228 ; 8230/31/32 


B,E,R, PACKAGES E PACKAGE I PACKAGE B,E,R, PACKAGES 


13° 


PIN CONFIGURATIONS (Cont'd) 
8233/34/35 . 9241/42 


A,F, PACKAGES ; Q PACKAGE 


| 


P,N,Y PACKAGES A,F PACKAGES _ J PACKAGE 
8251/52 


B,E,R PACKAGES - . . BN, Y PACKAGES 
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PIN CONFIGURATIONS (Cont'd) 
8263/64 


CHANNEL 


A,F PACKAGES A,F PACKAGES 


DATA 
INPUTS 


DATA 
INPUTS 


ENABLE 
CHANNEL 


OUTPUT 
SELECT 


Sy 
DATA 
COMPLEMENT 
DATA 
OUTPUTS 


DATA 
OUTPUTS 


fg 


Q PACKAGE Q PACKAGE P,N,Y PACKAGES 


8266/67 


B,E,R PACKAGES A,F PACKAGES Q PACKAGE 
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PIN CONFIGURATIONS (Cont'd) 


A,F PACKAGES Q PACKAGE A,F PACKAGES J PACKAGE 
8271 8274 | 


B,E,R PACKAGES B,E,R PACKAGES B,E,R PACKAGES 


8275 8276 8277 


B,E,R PACKAGES A,F PACKAGES B,E PACKAGES 
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PIN CONFIGURATIONS (Cont'd) 


A,F PACKAGES 


” 
z 
< 
x 
¢ 
a 
u 
< 


A,F PACKAGES 


Q PACKAGE 


Q PACKAGE 


Q PACKAGE 


Q PACKAGE 


A,F PACKAGES 
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PIN CONFIGURATIONS (Cont‘d) 
8292/93 


A,F PACKAGES B,E PACKAGES 


8T04/05/06 


B,E,R PACKAGES A,F PACKAGES Q PACKAGE 
8T10 


PACKAGES B,E,R PACKAGES -B,E,R PACKAGES 
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PIN CONFIGURATIONS ( Cont'd) 


A,F PACKAGES A,F PACKAGES 


*Pins for External Timing Components 


A,F PACKAGES 
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SECTION 
ELECTRICAL CHARACTERISTICS 


This section contains specific test limit and test condition information for use in device evaluation and incoming inspection for 
AC and DC parameters. 


Product descriptions are also contained in this section to provide assistance in evaluating specific devices and total 8000 Series 
flexibility. 


Unless otherwise specified, all devices are available in the “S ’’ and ‘‘N’” temperature ranges: 


(“S" = -55°C to +125°C, “N” = 0°C to +75°C). 


ABSOLUTE MAXIMUM RATINGS 


The absolute maximum ratings constitute limiting values above which serviceability of the device may be impaired. Pro- 
visions should be made in system design and testing to limit currents and voltages in accordance with Table |. These ratings 
apply to both 82XX and 8TXX MSI devices unless otherwise specified. 


TABLE |! 
Input Voltage +5.5V 
Output Voltage +7.0V 
Vec (Note 2) ; +7.0V 


Storage Temperature Range 
A, B, J, N packages -65°C to +175°C 
E, F,P,Q,R,Y ~65°C to +200°C 


NOTES: 

1. All devices must be derated at elevated temperatures based on maximum allowable junction temperature (see maximum storage 
temperature and the thermal resistance of the package. 

2. Operating Voc for the 8200 Series is specified at +5V+5%. None of the Signetics MSI elements will be damaged by supply voitages 
of 7 volts or less; however, in some of the more complex functions, power dissipation at such voltages could become excessive. We 
recommend, therefore, that such overvoltages be limited to a maximum of 1 second duration. 
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SiNnttios 


BUFFER REGISTERS 8200 
8201 


REFER TO PAGE 13 FOR P,.N AND Y PACKAGE .PIN CONFIGURATIONS. 8202 


DESCRIPTION 

The 8200/8201/8202/8203 MSI Buffer Registers are arrays 
of ten clocked “D” flip-flops especially suited for parallel 
in-parallel out register applications. They are also suitable 
for general purpose applications as parailel in-serial out, 
serial in-parallel out registers. 


The flip-flops are arranged as dual 5 arrays, (8200 & 8201) 
and single 10 arrays with reset, (8202 & 8203). The true 
output of each bit is made available to the user. 


EOGIC DIAGRAMS AND TRUTH TABLES» 
DUAL 5-BIT BUFFER REGISTER 


DIGITAL 8000 SERIES TTL/MSI 8203 


The 8200 and 8202 feature true “D’’ inputs. The logic 
state presented at these ‘‘D’’ inputs will appear at the Q 
outputs after a negative transition of the clock. 


The 8201 and 8203 feature complementing ‘’D’’ inputs 
(“BD”). The logic state presented at these “D’”’ inputs will 
invert and appear at the O outputs after a negative going 
transition of the clock. This complementing input feature 
(“D”) permits the use of standard AND-OR-INVERT 
gates to achieve the AND-OR function without additional 
gate delays. | 


DUAL 5-BIT BUFFER REGISTER—INVERTED INPUTS 


10-BIT BUFFER REGISTER 


RESET =0>Q=0 

(OVERRIDES CLOCK) 

n tS TIME PRIOR TO CLOCK 

n+1 1S TIME FOLLOWING CLOCK 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8200/01/02/03 


LOGIC DIAGRAMS AND TRUTH TABLES (Cont'd) 
10-BIT BUFFER REGISTER—INVERTED INPUTS 


RESET =0>Q=0 

(OVERRIDES CLOCK) 

n 1S TIME PRIOR TO CLOCK 

n+1 IS TIME FOLLOWING CLOCK 


LIMITS TEST | = TESTCONDITIONS = 
CHARACTERISTICS ee RESET NOTES 
TYP, 8201 OUTPUTS 
8203 


“1” Output Voltage : 3.5 800LnA 
“0O" Output Voltage : 9.6mA 
“QO” Input Current 

D,,(8200, 8202) ; ; 

5" n (8201, 8203) : : : 

Clock F : . 

Reset (8202, 8203) : ‘ 
“1° Input Current 

D,, (8200, 8202) ‘ 

B, (8201, 8203) ‘ 

Clock : 

' Reset (8202, 8203) 4.5V 

Input Voltage Rating 

(All inputs) : 10mA 
Power/Current Consumption 409/77.7| 580/110 | mW/mA 


Tp = 25°C and Vcc = 5.0V 


CHARACTERISTICS TEST CONDITIONS 


* 


Propagation Delay 


ton Clock to Q 

¢ Clock to Q 
ton Reset to 0 

Set Up Time 

Hold Time 


tof 


Minimum Clock Width 
Transfer Rate 
Output Short Circuit Current 


NOTES: 

1. All voltage measurements are referenced to the ground termi- 6. Output source current is supplied through a resistor to 
nal. Terminals not specifically referenced are tied to Vee: ground. 

2. All measurements are taken with ground pin tied to zero 7. Output sink current is supplied through a resistor to Voc. 
volts, 8. Refer to AC Test Figure. 

3. Positive current is defined as into the terminal referenced. 9 Manufacturer reserves the right to make design and process 

4. Positive logic definition: changes and improvements. 
“UP” Level = 1", “DOWN” Level = “O" 10. Set Up Time defined as data presence before clock. 

5. Precautionary measures should be taken to ensure current 11. Outputs are in the low state for this test. 
limiting in accordance with Absolute Maximum Ratings 12. Hold time defined as data presence after clock. 
should the isolation diodes become forward biased. 13. Vec= 5.25 volts. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8200/01/02/03 


SCHEMATIC DIAGRAMS 


DUAL 5-BIT BUFFER REGISTER 8200 | DUAL 5-BIT BUFFER REGISTER 
SINGLE 10-BIT BUFFER REGISTER 8202 —-INVERTED INPUTS 8201 


SINGLE 10-BIT BUFFER REGISTER 
—INVERTED INPUTS 8203 


9 Vcc 


| 
Me 


V 
Oa 


Ta 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8200/01/02/03 


AC TEST FIGURES AND WAVEFORMS 


tod FROM CLOCK TO Q. 


INVERT FOR D 
DATA 


z : 1.5V 1.5V 
CLOCK | i 


OUTPUT : 
1.5V 1.5V 
| 


| ot 
—"'on— —™ be ‘oFF 


TO 
~“ OUTPUTS” — 


ENERATOR INPUT PULSE: 
Data = P.R.R. = 7.5 MHz 
Clock = P.R.R. = 15 MHz 
PW = 17 ns (at 50% point) 
ty = te = 5 ns Max. 
Amplitude = 2.6V. 


*Refer to the Pin-Outs for the 8200/01/03 AC Testing. 


ton FROM RESET TOQ 


PULSE OUTPUT 
ENERATOR 


a 


—-- 10 = 
OUTPUTS 


oO oc 9 
7) 


18pF 25k 


~ 


PULSE. 
GENERATOR 


INPUT PULSE: 
Amplitude = 2.6V 

Clock: P.R.R. = 5 MHz 
Reset: P.R.R. = 5 MHz 
PW = 30 ns (at 50% point) 
ty = te = 5 ns 


*Refer to the Pin-Outs for the 8200/01/02/03 AC Testing. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8200/01/02/03 


TYPICAL APPLICATIONS 
20 BIT (4 WORDS X 5 BITS EACH) MEMORY CELL 


ee ses 
_ wines 


eee 


EP LET LET LEP LEY 


Total Package Count = 2-8200's 


ONE OUT OF TEN — COUNTER/DISPLAY (SELF-CORRECTING) 


0 


=o jGGGg AE 


bo) 


Total Package Count = 1-8202; 1-8880 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8200/01/02/03 


TYPICAL APPLICATIONS (Cont’d) | 
MULTIPLICATION AT 10MHz OF A 20-BIT BINARY WORD 


240 241. 212 2130 X4g 245 216 217 21g 249 


| 
| | 
| 8260 8260 8260 8260 | 
l | 
| | 
“D o fb D 


8202 8202 


OUTPUT BUFFER OUTPUT BUFFER 


TTT. 


Po Py Pp Pg Pg Pg PgSP7 Pg Pg Pag Pag Pan Pag Pag Pag Pag Paz Pag Pt 


Py =(X_)M WHERE X, = MULTIPLICAND 7 
M = MULTIPLIER Cs, Cp, 
TOTAL PACKAGE COUNT = 9 PACKAGES (4-8202’S AND 5-8260'S) 
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DESCRIPTION 

The 8205 and 8204 are high performance bipolar ROM’s 
incorporating the storage output or memory data register 
into the chip. Data is addressed by applying address infor- 
mation to the address lines. After valid data appears at the 
output of the memory array, (typically 35ns after the ad- 
dress is applied) and if the circuit is enabled, the strobe 
pulse will enter data into the 8 bit output latch register. A 
D-type latch (L) is used to enable the tri-state output 
drivers. If the circuit enable signals are valid, the strobe 
will set the latch. This turns on the output stage. The 
latch will remain set and keep the output enabled until the 
chip is disabled and the next strobe pulse occurs. If the 
strobe line is held high, the ROM will function in a conven- 
‘tional mode. The output will be controlled solely by the 
chip enable and the output latches will be bypassed. 


BLOCK DIAGRAM 


REFER TO PAGE 13 FOR Y PACKAGE PIN CONFIGURATION. 


4096 BIT BIPOLAR ROM 
2048 BIT BIPOLAR ROM 


8204 
8205 


DIGITAL 8000 SERIES TTL/MSI 


See page 195 for ASCII (ADDRESS) to EBCDIC (DATA) 
and EBCDIC (ADDRESS) to ASCII (DATA) and 197/198 
for ORDERING BLANKS. 


FEATURES 

@ MICROPROGRAMMING | 

@ HARDWIRE ALGORITHMS 
@ CHARACTER GENERATION 
@ CONTROL STORE 


APPLICATIONS 

BUFFERED ADDRESS LINES 

ON THE CHIP DECODING 

ON THE CHIP STORAGE LATCHES 
TRI-STATE OUTPUT . 
PROTECTED INPUTS 


256 x 8 AND 512 x 8 MEMORY ORGANIZATION 


ADDRESS LINES DECODE 


512x8 OR 256x8 
ROM 


8 BIT OUTPUT LATCH 


8 TRI-STATE DRIVERS 


01 02 03 04 0g 0g 07 Og 
OUTPUT LINES 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8204/05 


ELECTRICAL CHARACTERISTICS (Over Recomended Operating Temperature And Voltage) 


CHARACTERISTICS : 


Input ‘0’ Current 

Input ‘1’ Current 

Input (0) Threshold Voltage 
Input (1) Threshold Voltage 
Input Clamp Voltage 
Output (0) 

Output (1) Current 


Output (1) Short Circuit 
Current 


Input Capacitance 
Output Capacitance 
Power Supply Current 


Output (1) off Leakage 
Current (Chip Disabted) 


Output (0) off Leakage 
Current (Chip Disabled) 


NOTES: 

1. Positive current is defined as into the terminal referenced. 

2. No more than one output should be grounded at the same 
time and strobe should be disabled. Strobe is in “1” state. 

3. Manufacturer reserves the right to make design and process 
changes and improvements. 

MEMORY TIMING 


READ MODE | (OUTPUT LATCHES NOT USED) 


CE, 


CHIP ENABLE rn = <——1o—+ 


CEg 3 | 


if the strobe is high, the device functions in a manner identical to 
conventional bipolar ROM’s. The timing diagram shows valid data 
will appear Ta nanoseconds after the address has changed and 
Toe nanoseconds after the output circuit is enabled. To is the time 
required to disable the output and switch it to an ‘off’ or high im- 
pedance state after it has been enabled. 


TEST CONDITIONS 


are =0.45 V 


Vin = 5-25 V 


lin = 5.0 mA 
lout = 9-6 mA 


lout --2.0mA 


Vout = OV, Voc = 5.0V 


Vin am 2.0V, Vec =5.0V 
Vout = 2.0V, Vec =5,.0V 


Vcc =5.0V 


Vin = 2.7V 


Vin = 0.45V 


4. Applied voitages must not exceed 6.0V 

Input currents must not exceed £30 mA 

Output currents must not exceed +100 mA 

Storage temperature must be between —60°C to +150°C. 
5. Chip disabled 


READ MODE I! (OUTPUT LATCHES USED) 


S—=<S => —'= 


| 
| i 
Tce—*} (~-Tcos 


{tsw—*| 


CHIP ENABLE 


In Read Mode 1, the address is applied to the memory element 
Ta ns before output details desired. Applying the chip enable does 
not directly enable the outputs. When the strobe is applied Ts nano- 
seconds before the output, data from the memory array is copied 
into the output latches and the chip enable signal is copied into the 
delay latch L. The latch L in turn enables the output. After the strobe 
reaches the strobe level, both the chip enable and address lines may be 
altered but the output data stored in the latches will remain un- 
changed and the output of the circuit wil! remain enabled. The out- 
put will stay enabled until another strobe copies a Not chipenable 
signal into the latch L. The switching of the output to the “off” 
or high impedance state occurs Tr nanoseconds after the strobe. 


Siqnetics 


HIGH SPEED CONTENT ADDRESSABLE 


8220 


MEMORY ELEMENT (CAM) 


PRODUCT AVAILABLE IN COMMERCIAL TEMP RANGE ONLY. 


DESCRIPTION 

The 8220 CAM Element is a high speed monolithic array, 
incorporating the necessary addressing logic and eight iden- 
tical memory cells organized as four words, each being two 
bits long. In reference to data-in/data-stored, the 8220 can 
be conditioned to perform the following functions: associate, 
write-in only, and read-out only. 


When addressed into the ‘“ASSOCIATE” mode, this element 
offers the novel capability of data association, where each 
cell (Mj) will respond with a “Match” or ‘Mismatch’ 
answer (Yn) to each bit presented to the data inputs (Ij), 
depending on presence or absence of an alike bit stored 
within the cell. 


Write-in can be simultaneously done to all bits, or one bit 
at a time. Read-out of stored information is performed on 


FEATURES 

@ WRITE ENABLE CONTROL LINES 

ASSOCIATE CONTROL LINES 

ADDRESS SELECT CONTROL LINES 
ASSOCIATES IN 20nsec TYP. 

16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE) 
OPEN COLLECTOR OUTPUTS 

DIODE PROTECTED INPUTS 


LOGIC DIAGRAM 


Vec -16, GND-8 
(x) DENOTES PIN NUMBER 


Doo (15) 


REFER TO PAGE 13 FOR B PIN CONFIGURATIONS. 


: 
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DIGITAL 8000 SERIES TTL/MSI | 


one word at a time. Cell-selection for read and write is per- 
formed by proper addressing of Yn and Ap lines. 


The element’s output structures (Yn and Dj) are of the 
“bare collector’ variety and can be mutually connected, 
thus allowing direct expansion when multiple packages are 
employed. Expansion of the CAM may be implemented in 
both directions, i.e., in the word length and in the number 
of words. 


The CAM circuit structure is the familiar TTL type (DCL 
Family) and fully compatible with TTL and DTL input/ 
output structures. 


APPLICATIONS 

DATA-TO-MEMORY COMPARISON 
PATTERN RECOGNITION 

HIGH SPEED INFORMATION RETRIEVAL 
CACHE MEMORY 

AUTO CORRELATION 

VIRTUAL MEMORY 

LEARNING MEMORY 


Maj = WORD n, bit j 


SIGNETICS DIGITAL 8000 SERIES TTL/MS! — 8220 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS 
CHARACTERISTICS 


“O"’ Output Voltage 
Yn 


Dj 


4" Output Leakage Current 
Yn 
Dj 
“4 Input Current 
lj and Aj 
Wj 
“0” Input Current 


\j, Yn and Aj 


Tp = 25°C and Vcc = 5.0V 


CHARACTERISTICS 


Delay Time 
Associate (Aj to Yn) 
Associate (Ij to Yn) 
Read-Out (Yn to Dj) 


Write-In to Read-Out 
(Wj to Dj) 


Write Pulse Width 


Power Consumption 


NOTES: 


1 


All voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced 
are left electrically open. : 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current is defined as into the termina! referenced. 
Positive NAND logic definition: “UP” Level = ‘1, “DOWN” 
Level = ‘’0’', 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 


should the isolation diodes become forward biased. 
Measurements apply to each gate element independently. 
Manufacturer reserves the right to make design and process 
changes and improvements. 

Prior to this test write in a ‘’0” in all or desired Memory 
cells as follows: Wj = !j = OV, Aj= V 

Output sink current is supplied through a resistor to Vee: 
Connect an external 1K ohm + 1% resistor from Voc to the 
output terminal for this test. 

See AC test Figures on the following pages. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8220 
MODE OF OPERATION 


Pett. astetn REMARKS rete REMARKS 
FUNCTION | Wo W, Ag Aj Ig 14] (Ref. Definitions & Glossary) | FUNCTION | Wo Wy Ag Aj Ig Iq | (Ref. Defirtitions & Glossary) 


ASSOCIATE 


AC TEST FIGURES AND WAVEFORMS 
ASSOCIATE DELAY AND INPUT DELAY 


Forced 


| Yil Yk 


Output 
Question Answer State 
YES — Y;=1, Y¥,,.70 


WRITE-IN WRITE lo into Mig 


NO — Yj=Y,=0 


WRITE 1, and Ig 
into Mi4 and Mio 


YES — Y;=1, Y¥,=0 


READ-OUT 


INPUT 5.0V 50V 26V 
O O 


PULSE 
GENERATOR 


ASSOCIATE DELAY INPUT DELAY 


INPUT A 


| 
15V 15V 
f 15V 15V 


| | 
OUTPUT Y |! 
| 


| 
| | i ' 1 ‘ 
| \ 
| 15V {1.5V 11.5V 15V 
! OUTPUT Y l 
| 
1 


| 1 | | | | | 
—+1 ton =— —*} off sae) Ton pe lott 


INPUT I 


‘ 
i 


NOTES: NOTES: : 

1. When checking Ag let Aq = 1" and 1. When checking I4, Aq = “0” and Ag = “1” and 
when checking Aj let Ag = “1”. when checking Ig, Ag = “0” and Aq = 1" 

2. Wo = Wy. = "1" 2. Wo = Wy = "1". 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8220 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 


WRITE DELAY 


PULSE 
GENERATOR 


PULSE 
GENERATOR 


““1"" set-up time. 
“Q" set-up time. 
“4” hold time. 
“0” hold time. 
Pulse width 


Yh, —-—+} sy —— 


I | 
*s; —<-} PW bees t —=r Pw ane a 
a ee | | 


| ! | : 
1.5V ie? 14 15BV, | 15V 
INPUT | ae l 


INPUTW a5y 15V 15V 15V 


| 1.5V 15V 
INPUT D 1° t 

1 | | ' 
—ellopfe— ——eiTon— 


NOTES: _ 

1. Ag=Aq= ar taee 

2. Let all non-selected Y’s = ‘‘0"'. 

3. W's pulse width is 40ns @50% points. 


READ DELAY 


2.6V 


PULSE 
ENERATOR 


GENERAL NOTES FOR AC TESTING: 

1. Use 5k Probes for all AC tests TEK 169 or equivalent. 

2. The Pulse Generator signal should consist of the following 
Frequency: 10MHz+5 MHz 
Amplitude: OV to 3V 
Rise & Fall Times: 5 ns £t2ns 

3. i = bit number (i=0, 1). j = word number (j = 0, 1, 2, 3). 


INPUT/OUTPUT DEFINITIONS 


|, ~— Data Inputs 

Data entering these terminals are either compared with stored 
information at the cell(s) in the ‘“associate’’ mode or stored in 
o the cell(s) in the “‘write-in’’ mode. 

A; — Associate Controls 

A togical “0” at this pin enables Data-Cell association to 
result into a defined logical level at the Y,, lines (e.g. poe Ld 


= Match, Y, = “0” Mismatch). A logical “1” at this pin. 


forces all Yn toa’1", 


W, — Write Enable 
A logical “O” at this control pin opens the gates of the 
selected word, allowing data-in to be stored. A logical ’’1” 
locks the gates such that data-in can no longer disturb the 
cell(s). 
Y,-— “Associate’’ Output and Address Selection Control 
During ‘‘Associate’’ mode these ‘bare collector’ tines provide 
output results of match or mismatch between input and stored 


INPUT Y 
OUTPUT D 


NOTES: 
. A tested bit must store a “0”. 
Morogh 
Ag = A, = "1". 
All non-tested Y‘s = “0”. 


data (logical ‘‘1’" = Match, logical ‘’0’’ = Mismatch). 


In the read and write modes these terminals act as input con- 
trols and word-select lines Y lines (Y4) associated with words 
desired to accept writing of data or read-out are to be kept 
in the logical ‘’1’’ state and the remaining Y lines (Y,) to be 
forced to a fogical “0” state. (Note that A = 1 forces all 
b ls 1). 

D, — Data Output 

These are “‘bare collector’ output lines indicating the state 

of one or more selected cells, Cell-Selection is accomplished 

as defined under Va above. 


GLOSSARY OF TERMS — SUBSCRIPTS 


A. n = Word number = 0, 1,2 and 3 
j = Bit number = O or 1 
i = Input/Output number(s) associated with cell(s) upon 
which a “Write-in’’, “‘Read-out’’ or other function is 
being performed, 
k = Input/Output number(s) other than “i” above. 
M = Designation of Memory Cell (word) = eight identical 


cells in each package. 
B. Examples 
1. Fi for bit “1”’ equals iF z 
2. Mj =Mig = word “1” bit “0”. 
3. Y.=90, vx = 1: for i = words 1 and 3; then k = words O 


' 
and 2: ¥43 = 0 and Yo,2 =1. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8220 


APPLICATION: LEARNING MEMORY 


Description: This-system is a CAM array with peripheral IC 
circuitry designed to operate as a learning memory. It is or- 
ganized in two sections of equal capacity, the total memory 


size (both sections) being 8 ten bit words. Either section can. 


be selected through the section SELECT line, and the 
memory is easily expandable in the number of words and in 
word length. 


By activating the COMPARE line, a new word is loaded into 
the buffer and is presented to the memory. Through the 
novel feature of data association, which is unique with CAM 
elements, the buffer’s content is compared with the words 
stored in memory. If the input word, with which the 
memory was presented, is already contained in storage, no 
need for “learning,” i.e. data acquisition, exists. This fact 
is indicated by a match from one of the Yr lines (Yj = 1) 
and thus no write command is initiated. 


However, if a word is loaded into the buffer register and it 
is not contained in the selected memory section, a write 
cycle must be initiated. The memory has to “‘learn’’ i.e. put 
the word into storage. Since the CAM array is normally in 


the ASSOCIATE mode, no match could have occurred — 


between the word TO BE LEARNED in the buffer and the 
words already in storage. In response to this situation, all 


TYPICAL APPLICATION 


Yn outputs will be equal to “0”. The NOR gate output 
will now change to a “1”. By the use of appropriate gating 
circuitry, the WRITE line will be enabled in the selected 
memory section. 


Before a WRITE operation is initiated, a location select has 
to be made such that the word to be written into the 
memory will go to the proper place. For this reason, a tag 
CAM is employed to keep track of memory locations, both 
empty and full. When a word is written into memory, a “1” 
is simultaneously written into the tag CAM. Thus, it is 
possible to keep track of the filled memory locations. 


In particular, the memory is always in the ASSOCIATE 
mode when no word has to be written into storage. By 
monitoring the Yp lines, a convenient way of decoding an 
available address exists. Here exclusive OR circuitry is used 
which ensures that memory locations are filled successively 


‘when the need for “learning” exists. The quad latch is 


enabled before the write command is available to the CAM 


‘array. Thus the Y lines of unavailable memory locations 


are forced low (Yx = 0). 


A CLEAR command totally erases the memory contents 
and although it is simple to selectively erase words, for 
clarity it has not been discussed here. 


i eal po 


CCEAR IneUT 


256 BIT-BIPOLAR FIELD-PROGRAMMABLE 
READ ONLY MEMORY (FROM 


REFER TO PAGE 13 FOR B AND E PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


SiqnOtics 8223 


DESCRIPTION APPLICATIONS 

The 8223 is a TTL 256-Bit Read Only Memory organized as PROTOTYPING 

32 words with 8 bits per word. The words are selected by VOLUME PRODUCTION 

five binary address lines; full word decoding is incorporated MICROPROGRAMMING 

on the chip. A chip enable input is provided for additional HARDWIRED ALGORITHMS 
decoding flexibility, which causes all eight outputs to go to CONTROL STORE 


the high state when the chip select input is high. 

This device is fully TTL or DTL compatible. The outputs 
are uncommitted collectors, which permits wired-OR oper- 
ation with the outputs of other TTL or DTL devices. These 
outputs are capable of sinking twelve standard DCL loads. 
Propagation delay time is 50ns maximum. Power dissipation 
is 310 milliwatts with 400 milliwatts maximum. The 8223 
may be programmed to any desired pattern by the user. (See 
fusing procedure.) This feature is ideal for prototype hard- 
ware and systems requiring propriety codes. 

A Truth Table/Order Blank is included on page 199 for 
ordering custom patterns. 


FEATURES 

BUFFERED ADDRESS LINES 
ON THE CHIP DECODING 
CHIP ENABLE CONTROL LINE 
OPEN COLLECTOR OUTPUTS 
DIODE PROTECTED INPUTS 
NO SEPARATE FUSING PINS 


LOGIC DIAGRAM 


32 x 8 ARRAY 


ELECTRICAL CHARACTERISTICS (Over Recommended ae Temperature And Voltage) 


CHARACTERISTICS 


“"1"" Output Leakage Current 


“0” Output Voltage 


"1" Input Current 


An, Address 


Chip Enable Input 


“0” Input Current 


An, Chip Enable 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8223 


NOTES: 
1. 


6. 


Ta = 25°C and Vcc = 5.0V 


LIMITS 


CHARACTERISTICS 


Propagation Delay 


An to Bn 


Chip Enable to By 


Power Consumption 


Input Latch Voltage 


All voltage measurements. are referenced to the ground ter- 
minal. Terminals not specifically referenced are left elec- 
trically open. “ 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current is defined as into the terminal referenced. 
Positive logic definition: ‘‘UP’’ Level = 1" “DOWN” 
Level = "0". 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

Output sink current is supplied through a resistor to Vee: 


AC TEST FIGURE AND WAVEFORMS 


OUTPUT 


PULSE 
GENERATOR 


30pF 


CHIP 
ENABLE 


i el Uf 
as a INPUT PULSE: 


1} th ea AMPLITUDE =3.0V 

I 2.0V i tr = tf = Sns 

JF 1.4v { PW = 200ns (50% DUTY CYCLE) 
INPUT OR 11.0V H 
CHIP ENABLE ae Pw —> 


t 
——>! Tdoff ~— —») Tdon -e— 
i 
{ 


OUTPUT 
OUTPUT 


OUTPUT PULSE 
Tdoff = Tdon = 50ns Max. 


! 
| 
| 
| 
| 
' 
t 
' 
! 
i 
| 
' 
( 
! 
! i | 
—~| Tdon —— —e Tdoff <— 


Ground Pin 15 When Testing Address-Output Delays 


7. 

8. 

9 
10. 


11. 


12. 
13. 


14. 


CHIP 
ENABLE | OUTPUTS | NOTES 


One DC fan-out is defined as 0.8mA. 

One AC fan-out is defined as 50pF. 

Manufacturer reserves the right to make design and process 
changes and improvements. 

By DC tests per the truth table, all inputs have guaranteed 
thresholds of 0.8V for logical ‘’0’’ and 2.0V for logical ’’1". 
This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 

For detailed test conditions, see AC testing. 

Connect an external 1k resistor from Vec to the output 
terminal for this test. 

Vcc = 5.25V. 


FUSING PROCEDURE 


The 8223 may be programmed by using Curtis Electro 
Devices PR23 Series or Spectrum Dynamics 300 and 400 
Series Programmers. Each perform for the procedure out- 


lined. 


The 8223 Standard part is shipped with all outputs at 
Logical ‘‘0’. To write a Logical ‘’1‘° proceed as follows: 


PON = 


Remove Vee: 

Remove any load from the outputs. 

Ground the Chip Enable. 

Address the desired location by applying ground for 

a “0” and 5.040.25V for a ‘‘1’’ at the address input 
lines. 

Apply +12.5V to the output to be programmed 
through a 39002 +10% resistor. Program one output 
at a time. 

Apply +12.5V to Vcc (pin 16) for 50msec (1.0sec 
max.) Do not exceed a 25% duty cycle. Limit the 
Vcc overshoot to 1.0 volts, max, by “clamping” or 
“crowbar” circuit. Voc current requirement is 
400mA max at 12.5 volts. 

Remove Vcc. 

Open the output. 

Proceed to the next output and repeat, or change 

address and repeat procedure. 

Continue until the entire bit pattern is programmed: 
into your custom 8223. 


SiMGQTCS 256 BIT ROM, ASCII TO EBCDIC 


CODE CONVERTER, ALPHABET ONLY 


REFER TO PAGE 13 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION . LOGIC DIAGRAM 
The 8224 isa TTL 256 Bit Read Only Memory organized as 
32 words with 8 bits per word. The words are selected by 
five binary address lines with full word decoding incorpor- 
ated on the chip. A Chip Enable input is provided for ' 
additional decoding flexibility, which will cause all eight 
outputs to go to the high state when the Chip Select input 
is taken high. 


8224 


This device is fully TTL or DTL compatible. The outputs - e ie sig 
are uncommitted collectors, which allows wired-OR oper- ae Vita Pama Pa Saar Pao 
ation with the outputs of other TTL or DTL devices. These Gj Cj gE e a 
outputs are capable of sinking twelve standard DCL loads. 5 5 6 6 . 
Propagation delay time is 50ns maximum. Power dissipation 

is 310 milliwatts with 400 milliwatts maximum. LJ FU FU FO FU 

This device has been programmed to convert the seven bit fe _ 
ASC II alphabet code to the 8 bit EBCDIC Alphabet code. 
The conversion includes the letters A through Z. With the 


addition of gating circuitry, the 8224 will convert both 
upper case and lower case letters. 


Customer specified patterns are also available as custom 
products. Refer to page 199 for Truth Table/Order Blank. 


FEATURES 
BUFFERED ADDRESS LINES 


sellel[elie}ic}iviie 

d (1) b {2} A {3) d {4} 4, (5) A (6) 4 (7) A (9) 

Bo 81 Bo 83 Bg Bs Bg 87 
ON THE CHIP DECODING 


e 
e 
@ CHIP ENABLE CONTROL LINE Voc -16, GND-8 
e 
® 


) 


OPEN COLLECTOR OUTPUTS pace meer 
DIODE PROTECTED INPUTS 
APPLICATIONS 


MiCROPROGRAMMING 
HARDWIRED ALGORITHMS 
CHARACTER RECOGNITION 
CHARACTER GENERATOR 
CONTROL STORE 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS TEST CONDITIONS 
CHARACTERISTICS 
Vv aqee CHIP 
ce An ENABLE 


“1"’ Output Leakage Current 


“0O"' Output Voltage — 


“1” Input Current 
An, Address 


Chip Enable Input 


“O" Input Current 
An, Chip Enable 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI 


— 8224 


T , = 25°C and Voc = 5.0V 


CHARACTERISTICS 


Propagation Delay 
An to Bn 
Chip Enable to Bn 
Power Consumption 


Input Latch Voltage 


NOTES: 


1. 


All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive logic definition: 

“UP” Level = 1", “DOWN” Level = “0”. 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 


’ should the isolation diodes become forward biased. 


SCHEMATIC DIAGRAM 


ENABLE 


LIMITS 


40 


2 ee 


10. 


11. 


12. 
13. 


TEST CONDITIONS 


OUTPUTS | NOTES | 


CHIP 
ENABLE 


Output sink current is supplied through a resistor to Vec: 
One DC fan-out is defined as 0.8mA. 

One AC fan-out is defined as SOpF. 

Manufacturer reserves the right to make design and process 
changes and improvements. 

By DC tests per the truth table, all inputs have guaranteed 
thresholds of 0.8V for logical ‘’0’’ and 2.0V for logical ‘1’. 
This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 

For detailed test conditions, see AC testing. 

Connect an external 1k resistor from Vec to the output 
terminal for this test. 


iw — SAME Be 
BELOW =i 


+ For ALL 4 
I oureutst—2 
+ 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8224 
TRUTH TABLES 


CODE CONVERSION ASCI! TO EBCDIC 


= @ 72) 
o= 3 
(a) OerrwrwwrwwrreTrwrrerwr rer wr wrwrwrwrr ew rrr er KK  OOCOO$ ie a 
- Pa} + —-“Oo0o es 
= Ownr rrr wer wr wr rrr rr wr wr@wr rrr wr rw ere wm eK OOO CO ac ° 
w| |e 375 —— 3 
Z\o] s CODCDDDDDDOCCOOOOCOCCOOK- Keke eer kK K- OOOCORe c+ c§& 
a — r= 
RI|T]} 9 COCODOCCOCOK KKK KKK MK OOOOCSDOOOCOCOCOH Bs Ps 
=) Gc - 
AO) FF COSCSDSCCOOKK-OCOO0GCOH--OO00000--00000— $2 £9 
¢ 0 O g 
B\P| we coecoee---CO000---O000re-+ H+ CO00000- e* o 
o — 
mn! oo co ates ~ =a 
m CO-—-0CORK- Kr OCOOOK-K-OOK- OOK K- OCOOKr-K-OOoC0C0COH- or a Og 
oOlm Mm-eo.t co 
fa'a) O- Oren On OR- Or kK Or Orr Oe Oer-Oor- Or Or oooooe 222 - oe 
O38 a 
oa O-r-Or0O0r 07-7 0r 07°03" 00 3- Or or or or or Or- Or Xx - 3 he a 
{cs mD £ 
n q COnmK 00K - OOK HK OOK OCOK HK OOK K- OOK K-OCOKeKe x @ ©. | oo wes 
2 — s o ot 
— woul 2 = - 
GIS|g COCOKMK KK CO0OKK KH COO0OKrKK KH OCCOOrrrerex| FOS wo _~ 8 
QO. [ox aoe_ log 
AISLE cocccccCOe ee eee HCCC COCO OR ee eee ee x | F88 < + a 3 
zZ > es a2 s 
= s +S pool PUES a 2 
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[5 SPOODDDOCDODDOOCDCOCODOCODOCOCOCOOOCOCOOOOCOK- la Ct fjO w -e 
A (eo) [ok = & 
al ro 


rTOr Or OK Ore Oror or or Or ororore KOK Or Or oer er Or oOK-O-O-Oo+O- OK Oe 
Ore OCOKr- HK OoOOK-K- OOK- HK OOK- HK OO Ke KOO Orr OG Or er oogoor kK OOr KrF OO YF KF OOK XK OO 
9o00Or rr KR OF 00008" KrF er eK Oooo orre &- OO eoQOrrrr O00 0C0C0Kf- KF KK OCOO Hm eK eH § OO 
goooooco0oor rer fo oocooco0oec eer er- oooco0odoe = ooo0oo0oo0eocer er OC oeoeocdeoecorr oooco0e0ceo-e 
oooooo0ooo0o°o eooc000o09o oooo0o0ooo0°o90o oooooo0oo0°o 
ooooo0oo0ooo0oecooeodco°e°eodce ooooo0oo0o0o0ocoo0oo0o00oo0dcno 

oooo0ooocooo0ocoooo0co0o0o000 0c00 000 


EBCDIC CODE 
01234567 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 
Not Decoded 


rr K€moaguwvOT-jAarvrsSsZoadgrernrD>sexoni: wmQv0GBDeer OL UOKXi Ec oa or. Hw 3>SxKXaxN! 


CHARACTER 


xxx x COCOr KF OOr KF OOr KF OO er KF OOnm er OOoOer er oornr Kr OOwrm Kr Ooor vw OOoOer Kr oor r OOrer OOr er oorrer OOrr OOrere]e 
xXXxKoOO0O0C0Or Km KX KH OOCOOKr- Kr KF HK OOOO MK—K- KX KF OOO OKr Mr Mr KF OOOOKr Xe KF KF OOOO r- Km RK KE OOOO KeF Ke Kr KF OOOO eee | 


xXxXXxXocanaoeoO Co O°0 


ASC Il CODE 


xe} 
N 
2 
ise] 
2 
+ 
2 
w 
ve} 
ice] 
2 
~~ 
2 


(UPPER & LOWER CASE LETTERS ONLY) 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI! — 8224 


TYPICAL APPLICATIONS (Cont'd) 


A 

4 ASCII TO 
A3 EBCDIC ROM 83 
Ba 


EBCDIC 


NO oO & WN 


GROUND PIN 15 WHEN TESTING ADDRESS-OUTPUT DELAYS 


AC TEST FIGURE AND WAVEFORMS 


INPUT OR 
CHIP ENABLE 


OUTPUT 


30 pF 


OUTPUT PULSE 
Tdoff = Tdon = 50ns Max 


INPUT PULSE: 
Amplitude = 3.0V : 
tr = tf = Sns 

PW = 200ns (50% DUTY CYCLE) 


Tdoff —— 
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SiNGQTiCS 64 BIT-BIPOLAR SCRATCH PAD MEMORY 8725 


THIS PRODUCT AVAILABLE IN 0°C TO 75°C TEMP RANGE ONLY. 
REFER TO PAGE 13 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION LOGIC DIAGRAM 


The 8225 is a TTL 64-bit Read-Write Random Access Mem- 
ory organized as 16-words of 4 bits each. The 8225 is ide- 
ally suited for application in scratch pads and high-speed 
buffer memories. 

Words are selected through a 4-input binary decoder when 
the chip select input (CE) is at logic ‘0’. Data is written 
into the memory when Read Enable (Re) is at logic ‘’0” 
and read from the memory when RE is at logic ‘’1”’. 

The outputs of the 8225 are logical ‘’1’’ during write opera- 
tion, therefore, inputs and outputs can be commoned in 
busses to reduce the number of !/O leads. Output collectors 
are uncommitted. ee 


DECODING 
FEATURES 
CHIP ENABLE LINE FOR EXPANSION 
OPEN COLLECTOR OUTPUTS FOR EXPANSION 
ON THE CHIP DECODING 
ALL OUTPUTS “1 DURING WRITING 
DIODE PROTECTED INPUTS ENABLE 


APPLICATIONS 


SCRATCH PAD MEMORY 

BUFFER MEMORY 

PUSH DOWN STACKS (First in-first out) 
CONTROL STORE 


READ ENABLE 


(5) ae p2¥ (7) oot y 034 (2) cal y D4 


DATA IN AND OUT 


TRUTH TABLE 


information 


464 ae 


= Either State 


ELECTRICAL CHARACTERISTICS "ae Recommended Operating Temperature And <a 


ars | awruts 


CHIP 
CHARACTERISTICS ENABLE inputs | OUTPUTS | NOTES 
| TYP. UNITS WRITE | ADDRESS 


“0” Output Voltage 

“1 Output Leakage Current 
“0” Input Current 

“Tt Input Current | 


_ Chip Enable 


Write, Address, Data . 


43 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8225 


Ta = 25°C and Vcc = 5.0V 
CHARACTERISTICS 


Minimum Write Pulse Width (Wpp) 
Input Setup Time (Igy) 


Input Hold Time (I140) 
Address Setup Time (Agy) 
Address Hold Time (Ayo) 
Address Pulse Width (Apy)) 
Access Time (Tj) 


Read Recovery Time TrR 

Data Pulse Width (Dpw) 

Write Recovery Time 

Write Access Time Ty 

Chip Enable Recovery Time (Top) 

Chip Enable Access Time (Toy) 

Input Clamp Voltage 

Input Latch Voltage ~ except Data 
Data 


Power Consumption 


NOTES: 
1s All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 
2. All measurements are taken with ground pin tied to zero 
volts. 
3. Positive current is defined as into the terminal referenced. 


4, Positive logic definition: 
“UP” Level = “1”, “DOWN” Level = “0”. 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 


6. Capacitance is measured on Boonton Electronic Corporation 
Model 75A-53 Capacitance Bridge or equivalent. f = 1 MHz, 
V ac = 25m Vims’ 


AC TEST FIGURES AND WAVEFORMS 


PULSE 
GENERATOR 


PULSE 
GENERATOR 


PULSE 
GENERATOR 


I | INPUTS | 


| kimiTs cuie 
ENABLE INPUTS | OUTPUTS | NOTES 


~12mA -12mMA " -12mMA -12mA 
10mA 10mA 10mA 
5V 10mA 
5V OV OV 


7. All pins not specifically referenced are tied to ground for 
capacitance tests. Output pins are left open. 

8. Output sink current is supplied through a resistor to Vee: 

9. One DC fan-out is defined as 0.8mA. 


10. Manufacturer reserves the right to make design and process 
changes and improvements. 
11. By DC tests per the truth table, all inputs have guaranteed 


thresholds of 0.8V for logical ‘‘0’’ and 2.0V for logical 1". 
12. For any given binary code on the Address Inputs the Write 
input must be momentarily brought to a logical ‘‘0’’ level. 
13. See AC test circuits on following pages. 
14. All sense outputs in 0” state. 
15. This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 
16. Test each input one at a time. 


SIGNETICS DIGITAL 8000 SERIES TTL/MS! — 8225 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 


DATA SET-UP AND HOLD TIME ADDRESS SET-UP AND HOLD TIME 


READ 


EAD 
ENABLE f 


ENABLE 


ADDRESS 


READ RECOVERY 


FIG. 3 


(NOTE: Recovery and Access Times Are Balanced) 


WRITE RECOVERY TIME CHIP ENABLE AND ACCESS TIME 


aia 
READ ae 
ENABLE ENABLE 
TwrR 
DATA 


8226 


SiNQCS 1024 BIT FIELD/FACTORY 
8229 


PROGRAMMABLE BIPOLAR ROM (256x4) 


REFER TO PAGE 13 FOR E PACKAGE PIN CONFIGURATION. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION FEATURES 


The 8226 (open Collector Outputs) and the 8229 (tri State @ BUFFERED ADDRESS LINES 
Outputs) are Bipolar 1024 Bit Read Only Memories @ ON THE CHIP DECODING 
organized as 256 words by 4 bits per word. They are © TWO CHIP ENABLE LINES 
rete uremmabie, which means that cstom patens sre @ OPEN COLLECTOR OR TRI STATE OUTPUTS 
procedure given in this data sheet. Two chip enable lines are © DIODE PROTECTED oe 
provided and the outputs are bare collector to allow for @ NO SEPARATE “FUSING” PINS 
memory expansion capability. 
Th 8226 and 8229 fully TTL | ib! d inctud AErEIGATIONS 

e an are fully compatible and include 
on-the-chip decoding. Typical access time is 35ns. GLU cho uGaiGn 
The standard 8226 and 8229 are supplied with all outputs MICROPROGRAMMING 
at a logical ‘’1’’. If a programmed unit is required the Truth HARDWIRED ALGORITHMS 
Table/Order Blank on page 200 can be used. CONTROL STORE 


BLOCK DIAGRAM 


128 x 8 BIT STORAGE MATRIX 


1-128 
DECODER 


= ae i cd 
ADDRESS Lie 2 10F2 10F 2 1OF2 
BUFFER DECODER DECODER DECODER DECODER 
ENABLE OUTPUT 
GATE BUFFER 
Vcc -16,G 8 


. GND - 
{X} DENOTES PIN NUMBER 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


7 LIMITS | 
CHARACTERISTICS TEST CONDITIONS 


oe Ee 
“0 Output Voltage 0.5 Vv 


“1 Output Leakage CE, or CEg = "1" Vout = 2.6V 
8226 CEy = CEg = "0" Voy = 2.6V 
8229 Vout = 0-5V ,CE,, or CEg = "1" 
“4” Output Current(8229) : Vout = 2.4V, CE, = CE, = "0" 
“O’ Input Current Vin = 0.5V 


lout 16 mA 


“1 Input Current Vin = 2-7V 
Input Threshold Voltage 

“O" Level 

"41" Level 


Propagation Delay 


Address to Output 


Enable to Output 
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Ta = 25°C and Vcc = 5.0V 


CHARACTERISTICS 


LIMITS 


: wre TEST CONDITIONS 


Input Clamp Voltage . Vv ie 5.0 mA 
Power Consumption 130/650 mA/mWw Vee = 5,00V 


NOTES: Input currents must not exceed £30mMA 

1. Positive current is defined as into the terminal referenced. Output currents must not exceed £100mA 

2. Manufacturer reserves the right to make design and process Storage temperature must not exceed ~60°C to +150°C 
changes and improvements. 4. Specifications are tentative. Final specifications will be available 

3. Applied voltage must not exceed 6.0V by Jan. 1972. 

FUSING PROCEDURE AC TEST FIGURE AND WAVEFORM 


The 8226 and 8229 may be programmed by using the 
Curtis Electro Devices PR—24 or the Spectrum Dynamics 
Series 300 and 400 Programmers. Each perform the 
procedures outlined. 


The 8226 and 8229 Standard parts, are shipped with all 
outputs at Logical ‘1’. To write a logical ‘‘0’’ proceed as 
follows: 


1. Remove Vcc: 


2. Remove any load from the outputs. PULSE 
GENERATOR 


3. Connect pin 13 to 5V, +.25V and pin 14 to ground. 


4. Address the desired location by applying ground for 
a “0” and 5.0+0.25V for a 1“ at the address input 
pins. 


5. Apply +12.5V to the output to be programmed 
through a 390Q + 10% resistor. Program one output at 
a time. 


INPUT PULSE: 
AMPLITUDE = 3.0V 


6. Apply +12.5V to Voc (pin 16) for 50msec (1.0sec je Ee as eon cuTeewelel 
max). Do not exceed a 20% duty cycle. Limit the 


Vcc overshoot to 1.0 volts, max, by “clamp” or 


INPUT OR 
CHIP SELECT 


| | 
— Tdoff ~— —>| 
“crowbar” circuit. Vcc current requirement is | 


| 
825mMA max at 12.5 volts. | 
| 


OUTPUT 


7. Remove Vcc: OUTPUT 


OUTPUT PULSE 


| 
| 
| 
| 
| 
| 
| 
| 
Tdoff = Tdon = 50ns Max. 


8. Open the output. 


| 
| | 
—_—| Tdon — oes Tdoff bw --- 


9. Proceed to the next output and repeat, or change 
address and repeat procedure. Ground Pins 13 and 14 when testing address-Output delays 


10. Continue until the entire bit pattern is programmed 
into your custom 8226/29. 


Si NOtics 


DESCRIPTION 

The 8228 is a 4096 Bit Bipolar Read Only Memory 
organized as 1024 words by 4 bits per word. Available in a 
16 pin Dual-in-Line package, the 8228 can provide very 
high bit packing density by replacing four standard 256X4 
ROMS. 


The 8228 is fully TTL compatible and includes on-the-chip 
decoding. Typical access time is 50ns with a power 
consumption of only .125mW per bit. 


The standard 8228 ROM pattern is the USASCII Row 
Character Generator code; however, custom patterns are 
also available. The standard pattern is specified as the 
N8228I - CD162, while custom circuits are identified as 


N82281 - CDXXX. A Truth Table/Order Blank is included 
on page 201 for ordering custom patterns. 


BLOCK DIAGRAM 


WORD SELECT 


ADDRESS 
LINES 


BIT SELECT 


1-16 
DECODER 


{X) DENOTES PIN NUMBER 
Vcc -16, GND -8 


REFER TO PAGE 13 FOR | PACKAGE PIN CONFIGURATION. 


4096 BIT BIPOLAR ROM 
(10x24x4] 


8228 


DIGITAL 8000 SERIES TTL/MSI 


See page 196 for CD162 Pattern and USASCII Row 
Character Generator. 


FEATURES 

@ BUFFERED ADDRESS LINES 

@ ON THE CHIP DECODING 

@ TOTEM-POLE OUTPUTS 

@ DIODE PROTECTED INPUTS 

@ 16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE) 


APPLICATIONS 
MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CHARACTER RECOGNITION 
CHARACTER GENERATION 
CONTROL STORE 


64 X 64 BIT 
STORAGE MATRIX 


64-4 BIT 
MULTIPLEXER 


04 Qo 03 Og 


OUTPUT DATA 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


CHARACTERISTICS 


“O" Output Voltage 


“1° Output Voltage 

“O" Input Current 

“1” Input Current 

Input Threshold Voltage 
““O" Level 


“VT Level 
Propagation Delay 


TEST CONDITIONS 


lout = 11-2 mA 
Vin =0.5V 
Vin = 5-25V 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8228 


LIMITS . 


Vv 
140 mA 


Ta = 25°C and Vcc = 5.0V 


CHARACTERISTICS TEST CONDITIONS 


Input Clamp Voltage 1, = 5.0mA 


Power Consumption 0, to 03 = “0” 


Output Short Circuit 


Current 


NOTES: changes. and improvements. 
1. Positive current is defined as into the terminal! referenced. 4. Applied voltages must not exceed 6.0V 
2. No more than one output should be grounded at the same Input currents must not exceed t30mA 
time. Output currents must not exceed +100mA 
3. Manufacturer reserves the right to make design and process Storage temperature must be between ~60°C to +150°C 


AC TEST FIGURE AND WAVEFORM 
TEST LOAD 


READ CYCLE 


“Ag, Ay. ++ AQ 
ADDRESS 


Q,, O5, Oz, O, 
 ouTeuT 


SiNNCtiEs 


REFER TO PAGE 13 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


DESCRIPTION 

The 8-Input Digital Multiplexer is the logical equivalent of 
a single-pole, 8 position switch whose position is specified 
by a 3-bit input address. 

The 8230 incorporates an INHIBIT input which, when low, 
allows the one-of-eight inputs selected by the address to 
appear on the f output and, in complement, on the f 
output. With the INHIBIT input high, the f output is 
unconditionally low and the f output is unconditionally 
high. The 8230 is a functional and pin-for-pin replacement 
for the 9312. 


The 8231 is a variation of the 8230 that provides open 
collector output f for expansion of input terms. The 8232 
is similar to the 8230 except in the effect of the INHIBIT 
input on the f output. With the INHIBIT low, the selected 
input appears at the f output and, in complement, on the 
f output. With the INHIBIT input high, both the f and the 
f output are unconditionally low. 


LOGIC DIAGRAMS 
8230 AND 8231 
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8-INPUT DIGITAL 
MULTIPLEXER 


DIGITAL 8000 SERIES TTL/MSI 
TRUTH TABLE 


> 
1°] 
o 
a 
m 


nowo-0-0[-o-0-070] 3 B 
Sx RRR [See | 
[xox xxx xx pe axXXxm| | 
efx xoxxxxxpexoxxxxx| ot | 
xxx xoxxxxpexxoeexx| s | 
RRR ORE RXRRR SEL | 
xexx xxx ox[exeeewse| = | 
DECECELER CEEEEEa cal 


o 
> 
=| 
> 
2 
a] 
Cc 
=f 
” 

oO 0 

NN 

eS 

fee] 

N 

w& 

N 


x = don’t 


8 


re 


O 
INHIBIT 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8230/31/32 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 
[mits TEST CONDITIONS 


DATA NOTES 
UNITS a 


CHARACTERISTICS 


"1" Output Voltage, Output f 


Output f (8230, 8232) 


“1"" Output Leakage Current, 
Output f (8231) 


“0"' Output Voltage 


“1 Input Current 
Inputs An, bh 

Input INH, 8230 & 8231 
Input INH, 8232 


“0” Input Current 
An ty INH (8230 & 8231) 


INH, (8232) 


Ta = 25°C and Vcc = 5.0V 


pIMITS - TEST CONDITIONS 
CHARACTERISTICS DATA |OuTPUTS | NOTES 
INPUT | , 7 
in 


Propagation Delay 
A, to f (8230, 8232) 
A, to f (8231) 
to f (8230, 8232) 


I, to f (8231) 


INH to f (8230, 8231) 
INH to f or f (8232) 

Power Consumption/Supply Current 
8230, 8231 


8232 


Output Short Circuit Current 
Output f 
Output f (8230, 8232) 
Input Latch Voitage 


*See Truth Table for Logical Conditions 


NOTES: ; 

1. All) voltage measurements are referenced to the ground 7 Output sink current is supplied through a resistor to Voc: 
terminal. Terminals not specifically referenced are left 8. Refer to AC Test Figures. 
electrically open. 9. One AC fan-out is defined as 50pF. 

2. All measurements are taken with ground pin tied to zero volts. 10. Manufacturer reserves the right to make design and process 

3. Positive current is defined as into the terminal referenced. changes and improvements. 

4. Positive logic definition: “‘UP’ Level = “1, “DOWN” 11. By DC tests per the truth table, all inputs have guaranteed 
Level = ‘’0’. thresholds of 0.8V for logical ‘’0’’ and 2.0V for logical ‘’1’’. 

5. Precautionary measures should be taken to ensure current 12. This test guarantees operation free of input latch-up over the 
limiting in accordance with Absolute Maximum Ratings specific operating power supply voltage range. - 
should the isolation diodes become forward biased. 13. All In data inputs are at OV. Vec = §.25V. 

6. Output source current is supplied through a resistor to 14, Connect an external 1k resistor from Veg to the output 
ground. terminal for this test. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8230/31/32 


SCHEMATIC DIAGRAMS 
8230 AND 8231 8232 


WwW 
Ao o 


510 10 
INHIBIT INHIBIT 


*500Q2 Resistor on 8231 only. 
Note: All inputs have diode clamping. All outputs have Note: All inputs have diode clamping. All outputs have 
isolation diodes. isolation diodes. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8230/31/32 


AC TEST FIGURE AND WAVEFORMS AC TEST ae | 


| INPUTS WAVE- 
STEP DELAY FORM 
No. | TYPE/S | erom- TO TYPE 


IN916 84.52 


INH to f 


INH to f 
INH to f 


NOTE: 1. P. G. = Pulse Generator 
*Both f and f are simultaneously loaded. 


TYPICAL APPLICATIONS 
EXPANSION OF 8231 TO MULTIPLEXER 64 LINES 


8320/32 | 8231 | 
aes 


NON-INVERTING PATHS 


INPUT AT BNC 


- | <Pw->| 2.6V 
soo 
1 
t t ov 


sf 


t 


Malta 


aie 


INVERTING PATHS 


I 


ae 


Of, INVERTED OUTPUT 


“fr =fot f4 + fo 
True Output 
All Outputs may be tied together 
to drive 8x16mMA (eight 1.6MmA F.O.) 
or each Output may drive separately 
ten 1.6mA F.O. 


NOTES: 

1. SK, 30pF load includes test jigs and scope impedance. 
2. Scope terminals to be < 1%" from package pins. 

3. See truth table for logical conditions. 


Note: 
Each 8231 has 8 data inputs which are not shown. 


Si NDties 


REFER TO PAGE 14 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


DESCRIPTION 
These devices are 2-input, 4-Bit Digital Multiplexers designed 
for general purpose data-selection applications. 


The 8233 features non-inverting data paths; and, the 8234 
features inverting data paths. 


The 8235 is designed for input to adders, registers and 
general paralleled data handling due to its capability to 
perform CONDITIONAL COMPLEMENTING (TRUE/ 
COMPLEMENT). When the two inputs for each bit position 
(Ai, Bi) are connected together, the f output will provide 
either the True or Complement of the input data. This 


LOGIC DIAGRAM AND TRUTH TABLES 


2-INPUT 4-BIT DIGITAL 
MULTIPLEXER 


- DIGITAL 8000 SERIES TTL/MSI 


capability is especially useful for transferring data into par- 
allel adders where both true data for adding or multiplying 
and also complemented data for subtracting or dividing are 
needed. 


The 8234 and 8235 designs have open collector outputs 
which permit direct wiring to other open collector outputs 
(collector logic) to yield ‘free’ four-bit words. As many as 
one hundred four-bit words can be multiplexed by using 
fifty 8234/8235s in the WIRED-AND mode. 


The inhibit state So = S71 = 1 can be used to facilitate 
transfer operations in an arithmetic section. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8233/34/35 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


OO TEST CONDITIONS 
LIMITS 
CHARACTERISTICS a. eee NOTES 


Can [re [na unrrs Sea Se 
2.6 3.5 |. 


“1 Output Voltage (8233) 


“0” Output Voltage (8233) 

“O" Output Voltage (8234) 

“O" Output Volage (8235) 

ae ia Output eas Current 
(8234) 

“1” Output Leakage Current 
(8235) 

“O” Input Current 


An 


Output Short Circuit Current 
(8233) 


Input Clamp Voltage 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8233/34/35 


LIMITS 


TaA= 25°C and Vcc = 5.0V 


ee a CONDITIONS 


pNPUTS 


CHARACTERISTICS 


Power/Current 
Consumption: 
8233 
8234 
8235 
8233 Turn-On Times 


200/38 | 252/48 | mW/mA 
160/31 | 210/40 |mW/mA 
230/44 | 310/59 


An: By to fy 


Sg to f, 
S; tof, 

8233 Turn-Off Times 
Aj, B, tof, 


So to fn 
S4 to fy, 

8234 Turn-On Times 
An By to fy 


So tof, 
S, tof, 

8234 Turn-Off Times 
Ay Bp to fy 
Sg tof, 


S; tof, 
8235 Turn-On Times 
A, tof, 
B,, to f, 
Sg to f,. 


S, tof, 
8235 Turn-Off Times 
A, tof, 
B, tof, 


So to fy 


Sy to fy 

NOTES: , . : 
1. All voltage measurements are referenced to the ground termi- 7 Output sink current hs supplied through a resistor to Vec: 

nal. Terminals not specifically referenced are left electrically 8. One OC fan-out = Genied as 0.8mA. 

pen: ; 9. One AC fan-out is defined as 50pF. 

10 Manufacturer reserves the right to make design and process 

2. All measurements are taken with ground pin tied to zero changes and improvements. 

volts. 11. This test guarantees operation free of input latch-up within 
3. Positive current is defined as into the terminal referenced. the specified operating supply voltage range. 
4. Positive logic: ‘‘UP’’ Level = 1", “DOWN” Level = ‘‘0”. 12. Measurements apply to each gate element independently. 
5. Precautionary measures should be taken to ensure current 13. Connect an external 1k +1% resistor from Voc to the output 

limiting in accordance with Absolute Maximum Ratings for this test. 

should the isolation diodes become forward biased. 14. Reference AC Test Circuit, Waveforms and Test Tables. 
6. Output source current is supplied through a resistor to ground. 15. Vec = §.25V. 
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SCHEMATIC DIAGRAMS 


SIGNETICS DIGITAL 8000 SERIES TTL/MS! — 8233/34/35 


SCHEMATIC DIAGRAMS (Cont‘d) PROPAGATION DELAY TEST TABLE 


INPUT PULSE: 
Amplitude = 2.6V 


pt a [Re 
18233 [ co | 84.52] PW = 200ns 


8234 PRR = 1 MHz 
2 Q 
8235 ty = te = Sns 


PULSE REQUIREMENTS 


OUTPUT 1 
4 
1 o— OU» 


8241 
8242 


SiNGTCS QUAD EXCLUSIVE-OR ELEMENT (8241) 


4-BIT QUAD EXCLUSIVE-NOR (8242) 


REFER TO PAGE 14 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION 

The 8241 contains four independent gating structures to which may be used to implement digital comparison 
perform the Exclusive-OR function on two input variables. functions. The 8242 outputs are bare collector to facilitate 
The output of the 8241 employs the totem-pole structure implementation of multiple-bit comparisons; a 4-bit 
characteristic of TTL devices. comparison is made by connecting the outputs of the four 
The 8242 contains four independent Exclusive-NOR gates independent gates together. 


LOGIC DIAGRAMS AND TRUTH TABLES 
8241 QUAD EXCLUSIVE — OR 


8242 4-BIT DIGITAL COMPARATOR 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8241/42 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) (8241) 


LIMITS © TEST CONDITIONS 


Output “1” Voltage : 3.5 A : 800uUA 
Output ‘0’ Voltage 0.4 . . 16mMA 


Input ‘1° Current 80 
Input ‘0’ Current : -3.2 
Power/Current Consumption 225/42.4 300/57.1 
Output Short Circuit Current -70 
Input Latch Voltage 

A [Input 

B Input 


Ta = 25° C and Vcc = 5.0V (8241) 
LIMITS TEST CONDITIONS 


CHARACTERISTICS | aNPUTS NOTES 


Propagation Delay 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) (8242) 


Pus | TEST CONDITIONS 


CHARACTERISTICS INPUTS 


nla Se 


Qutput ‘’1'° Leakage Current 25 2.0 2.0 
Output ‘0’’ Voltage 0.4 3 . 
input ‘1° Current 80 : : 
Inpute ‘’0’’ Current -3.2 R : 
Power/Current Consumption 170/32 250/47.5 i : 
Input Latch Voltage 

A Input V . 

B Input V 


Tn = 25°C and Vcc = 5.0V | (8242) 


LIMITS TEST ) Beene 
CHARACTERISTICS INPUTS 
TYP. on 


OUTPUT 


Propagation Delay 
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NOTES: 
1. All voltage measurements are referenced to the ground terminal. 9. Refer to AC Test Figure. 
Terminals not specifically referenced are left electrically open. 10. This test guarantees operation free of input latch-up over the 
2. Alt measurements are taken with ground pin tied to zero volts. specified operating supply voltage range. 
3. Positive current flow is defined as into the terminal referenced. 11. Manufacturers reserves the right to make design and process 
4. Positive NAND logic definition: changes and improvements. 
“UP” Level = 1", “DOWN” Level = “‘0’’. 12. Connect an external 1K £1% resistor from Vec to the output 
5. Precautionary measures should be taken to ensure current limit- terminal for this test. 
ing in accordance with Absolute Maximum Ratings should the 13. A and B are tested separately. When A is 4.5V, B is OV, and 
isolation diodes become forward biased. - : -- vice versa. 
6. Measurements apply to each gate element independently. 14. A-and B are tested separately. When A is 0.4V, B is 5.25V, 
7. Output source current is supplied through a resistor to ground. and vice versa. — 
8. Output sink current is supplied through a resistor to Vec 3 15. Vec = 5.25V. 


SCHEMATIC DIAGRAMS 


. 
13— — — 
s 


-~ 
r 


| 
| 
' 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8241/42 


AC TEST FIGURE AND WAVEFORMS 


PULSE GENERATOR UNIT UNDER TEST 
NOTE: 


1. 530 resistor connected for 8242 only. 
2. 5kQ and 30pF includes jig and scope. 


NON-INVERTING PATHS 


TYPICAL APPLICATIONS 
EQUALITY GATE USED FOR COMPARISON 


O “1” = WORDS ARE EQUAL 


V4 8242's 


OUTPUT Vec 
e e 


INVERTING PATHS 


IN = 1.5V 1.6V — \ 
ton = —>|tortre 
our sv fw 


OUT 


PARITY GENERATOR/TESTER 


1/4 8241's 


SiQNCtiCs 


8-BIT POSITION | 
scun| 8243 


REFER TO PAGE 14 FOR P, N AND Y PACKAGE PIN CONFIGURATIONS. 


DESCRIPTION 

The 8243 8-Bit Position Scaler is an MSI array of approxi- 
mately 70 gate complexity. The primary function of the 
8243 is to scale (or shift) data bit positions by a selection 
of a 3-bit binary selector code. 


The most significant bit input (I7) may be shifted 8 
positions to the least significant bit output (09). At zero 
shift, or scale select, all eight input data bits are transferred 
and inverted to their respective outputs, (Ig to 00, !74 to 
01, I2 to 09, etc.) At a shift, or scale select, of one, each 
input bit (Ip) will shift to the next lower output bit (Op-7). 
See truth table for other shift codes. 


LOGIC DIAGRAM AND TRUTH TABLE 


Voc * PIN 24 
GND = PIN 12 


DIGITAL 8000 SERIES TTL/MSI 


The 8243's advantages over shift registers are the speed of 
operation and lower complexity of external logic required 
to effect a scale function. The speéd of the 8243 Scaler is a 
function of gate propogation delays—the speed of equivalent 
shift registers is the time for clock periods plus the propaga- 
tion delay to effect a scale function. 


The 8243 is provided with open collector outputs to provide 
expansion to larger scaling functions. Data input logic zero 
loading is reduced to less than —100UA when the unit is 
disabled. 


AAgA dA AAARAA 


ee a ea ae ee 


8 


O 
INHIBIT 


Pa [>c 


9 
ENABLE, 


NOTE: All inputs have diode clamps. 


ENABLE 
oor [eT * fo 
0 0 0 


0 
0 
0 
0 
0 
0 
0 
0 
1 

x 


xx "=~ - Ooo-s- - Oo 
xx - seer OO S 


1 
0 
1 
0 
1 
0 
1 
x 
Xx 


X Indicates either logic ‘1’’ or logic ’’0’’ may be present. 


4 et eo tH | 
nNo— aa aaa Ga Gaal ani wai aa 


oa! 


5 


sor! 
vw! 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8243 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


CHARACTERISTICS 


1" Output Leakage Current 
“O’' Output Voltage 
“O" Input Current 
Data In (Disabled) 
Data In (Enabled) 
Select S, 
inhibit 
Enable 1 & 2 
“4” Input Current 
Data In 
Select S,, 
Inhibit 
Enable 1 & 2 


Ta = 25 Cand Vcc = 5.0V 
CHARACTERISTICS 


Propagation Delay 
Data In 
Select S,, 
inhibit 
Enable 1 & 2 
Power/Current 
Consumption 


Input Voltage Rating 


NOTES: 

1. All voltage measurements are referenced to the ground 6. 
terminal. Terminals not specifically referenced are left 7. 
electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 8 

3. Positive current is defined as into the terminal referenced. 

4, Positive NAND logic definition: 9. 
“UP” Level = "1"", “DOWN” Level = “‘0”’. 10. 

5. Precautionary measures should be taken to ensure current 11. 
limiting in accordance with Absolute Maximum Ratings should 12. 
the isolation diodes become forward biased. 13. 


AC TEST FIGURES AND WAVEFORMS 


----TOOUTPUTS--- 


24pF 


' PULSE 
GENERATOR 


FIGURE 1 


TEST CONDITIONS 


NOTES 
no [sm [oe [St er ae 


|: 


TEST CONDITIONS 


NOTES 
is [aml aD Doe | oom 


9, 10 
13 
10mA |10mA |10mA 10mA 10mA 


Output sink current is supplied through a resistor to V c: 
Connect an external 1k resistor from Voc to the output 
terminal for this test. 
Manufacturer reserves the right to make design and process 
changes and improvements. 
ners to AC Test figures. 

n 0" threshold 0.7 voits for $8243. 
Lie under test at 0.4V, other Enable Input tied to Ve cc: 
Input under test at 4.5V, other Enable Input, O volts. 
Vec= = 5.25V. 


| 
ENABLE 1.5V 
| 


INPUT PULSE: 

Amplitude = 2.6V 

PW = 100ns @ 50% Points 

PRR = 5MHz 

tr = tf = 5ns (10% to 90% Points) 


NOTE: 
Enable, with Enableg at Vcc or 
Enableg with Enable, at Vcc. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8243 


AC TEST FIGURES AND WAVEFORMS (cont‘a) 
PROPAGATION DELAY, DATA INPUT TO DATA OUTPUT 


PULSE 
GENERATOR! 


FIGURE 2 


INPUT PULSE: 

Amplitude = 2.6V 

PW = 100ns @ 50% Points 

PRR = SMHz 

tr = tf = Sns (10% to 90% Points) 


PROPAGATION DELAY, DATA SELECT TO OUTPUT 


FIGURE 3 


INPUT PULSE: 

Amplitude = 2.6V 

PRR = 5MHz 

PW = 100ns @ 50% Points 

tr = tf = 5ns (10% to 90% Points) 


PROPAGATION DELAY, DATA SELECT TO OUTPUT 


FIGURE 4 
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INPUT PULSE: 

Amplitude = 2.6V 

PRR = SMHz 

PW = 100ns @ 50% Points 

tr = tf = Sns (10% to 90% Points) 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8243 


TYPICAL APPLICATIONS 
~ ONE TO EIGHT LINE DEMULTIPLEXER 


Vec 


07 06 05 0% 03 02 04 
ENABLE 1 . Sg 


8243 
ENABLE 2 81 SELECT LINES 


INHIBIT So 
ly Ig Ig My '3 Ip 14 Ip 


| 
SCALE SELECT ee ae a a ee 


NOOB WN =" O 
22 2 2 OO°0OO 

~2O0--00 
-0O-0-0-0 


1 2 
A B 
1A 
1 #1 
11 
1°41 
11 
1 1 
1 1 


+-=pm0omag 


-]2PpWNDO0UMMTOS 
—-~pRDaOOMTO™ 


{e) 
Cc 
ar 


SCALE =1 
AROUND =0 


-"--OT7NMOODN 
---ATMONO W 
ess-oqnmoFe 
soassonmag 
222 =O 1OM 


-OmnNMOdayp = 
se ewe ow = () 


‘e) 
ar 


OCUMNOHPWAOWE 
OMNOHSBOOHE 
mngraoomad 
TOPWDOOMTOS 


SCALE 
RIGHT 
& AROUND 


SCALE =0 
AROUND = 1 


PAOOMNODAD= 
BWONOOMTOPAN 
QODPWBOAOMND™ 


RIGHT/LEFT 


Cc 


MOOBSOTMA a 
TMNMOOBLONOH 
QOnNmMooOwWwpon 


SCALE 
FACTOR 


SCALE 
LEFT 
& AROUND 


AROUND 


SCALE = 1 
AROUND = 1 


paTmooOmD= 
opaTMOOWN 

ow raummogawe 
powaranmosd” 


SiNGES BINARY-TO-OCTAL DECODER 


BCD-T0-DECIMAL DECODER 


REFER TO PAGE 14 FOR A, B, E, F, J AND R PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


290 
291 
292 


DESCRIPTION 


The 8250, 8251 and 8252 are gate arrays for decoding and 1-2-4-8 weighting) to a one-of-ten output as shown in 
logic conversion applications. the Truth Table. 

The 8250 converts 3 lines of input to a one-of-eight out- The 8252 is a direct replacement for the 9301 with all 
put. The fourth input line (D) is utilized as an inhibit to outputs being forced high when a binary code greater than 
allow use in larger decoding networks. nine is applied to the inputs. 

The 8251 and 8252 convert a 4 line input code (with The selected output is a logic ‘’0’’. 


LOGIC DIAGRAMS 


8251/8252 


*Connections made on 8252 only 


TRUTH TABLE 


OUTPUT STATES 


INPUT STATE 


Or Owr"O20 2 2 2 2 2 2 = = = 


er er eSB ee er =e QOoOocoodcdcdo 


aera sw OQo0ocado-"]—]=20000 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8250/51/52 


a 


ELECTRI CAL CHARACTERISTICS (Over Recommended Operating Temperature And Vottage) 


pts | 
CHARACTERISTICS _ . OUTPUTS | NOTES 


“1"' Output Voltage 


“0 Output Voltage 


“4 Input Current. 
A, B, C, D 


“O" Input Current 
A, B, C (8250, 8251) 


A, B, C, D (8252) 
D (8251 Only) 


D (8250 Only) 


Ta = 25°C and Vcec = 5.0V 


LIMITS 


jm ie ‘i 


CHARACTERISTICS 


oa a 


Turn-on Delay toy, 

Turn-off Delay to¢¢ 

Power/Current Consumption 
(8251 Only) 


135/25.7| mW/mA 


(8250 Only) 125/23.8} mW/mA 


input Latch Voltage 

Output Short Circuit Current 
Outputs 1 thru 9 
Output 0 


NOTES: 
1. All voltage measurements are referenced to the ground term- 6. Output source current is supplied through a resistor to 
inal. Terminals not specifically referenced are left electrically ground. 
open. i 7. Output sink current is supplied through a resistor to Voc. 
2. All measurements are taken with ground pin tied to zero 8. Refer to AC Test Figures. 
volts. 9. Manufacturer reserves the right to make design and process 
3. Positive current flow is defined as into the terminal refer- changes and improvements. 
enced. 10. Inputs for “1 and “0” output voltage test is per TRUTH 
4, Positive logic definition: table with threshold levels of O.8V_ for paleo “0” and 
“UP” Level = 1'’. “DOWN” Level = ‘’0°. : ; 2.0V for logical ‘1’. 
5. Precautionary measures should be taken to ensure current . 11. This test guarantees operation free of input latch-up over 
limiting in accordance with Absolute Maximum Ratings ; ' the specified operating power supply voltage range. 
should the isolation diodes become forward biased. 2 12. Vec = 5.25 volts. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8250/51/52 


SCHEMATIC DIAGRAM AC TEST FIGURE AND WAVEFORMS 
TURN-ON DELAY (t,,,) 


FIGURE 1 
TURN-OFF DELAY (tog¢) 


OUTPUT 


FIGURE 2 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8250/51/52 


TYPICAL APPLICATIONS 
ONE-OF-10 DECODER 


DECADE COUNTER 8280 


CONTROL LINES 


ONE-OF-64 DECODER 


BINARY NUMBER 


[Ain Bin Cin On Ein Fin) 


20 21 22 -23 24 25 InniBIT 


A B Cc D 
8250 
01234567 


A B Cc D A B c D A B c D A BCD A Bc D a Be. BD ancora le A B ¢c D 
8250 
O12 34567 01234567 01234567 01234567 01234567 01234567 01234567 01234567 


SiQnOties 


ARITHMETIC 
LOGIC ELEMENT 


8260 


REFER TO PAGE 14 FOR P, N AND Y PACKAGE PIN CONFIGURATIONS. 


DESCRIPTION | 

The 8260 Arithmetic Logic Element is a monolithic gate ar- 
ray incorporating four full-adders structured in a look- 
ahead mode. The device may be used as four. mutually 
independent exclusive NOR or AND gates by proper ad- 
dressing of the inhibit lines. 


As a four-bit adder, the 8260 permits high speed parallel 
addition of four sets of data and features both simultaneous 
addition on a character to character and on a bit to bit basis 


LOGIC DIAGRAM 


_o 


DIGITAL 8000 SERIES TTL/MSI 


within the package. 

When true input variables are used, the true sum is formed 
at the f output. Inverted input variables produce the com- 
plement of the sum of the true variables. 

The carry-outs available are: Internally Generated (Cg); 
Propagated (C,); and Ripple (CR). This gives the 8260 
complete flexibility when used in Ripple Carry or Anti- 
cipated Carry Adder Systems. 


Ys Ya . Xq 


_ 


= | IDES E | 


1 
e 
Cin} O 
e 
e 


50 


. Aand B refer to functional block diagram on Page :76 
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SIGNETICS DIGITAL 8000. SERIES TTL/MSI — 8260 


ELECTRICAL CHARACTERISTICS (Qver Recommended Operating Temperature And Voltage) 


a HUT TERNAL MINALS 


INPUT TERMINALS TERMINALS (mA) 


RCE UNITS Em 


-0.8) -0.8| -0.8 
96] 9.61 9.6 


TEST CONDITIONS OUTPUT 


CHARACTERISTICS | INPUT TERMINALS TERMINALS Smal 


NOTES 


CHARACTERISTICS 


“4 Output Voltage 


“O" Output Voltage 


fry Cg and Cr 


“0” Input Current 


Xn and CINH 


Yn 


INH & Cingy. through Cins 


“1” Input Current 


Xn and CiNH 


Yn 


INH & Cina through CINS 


Input Latch Voltage 


Xn and CINH 
Y 


n 


EINH & Cin: through Cins 


Power/Current Consumption 


Tp = 25°C and Vcc = 5.0V 


Propagation Delay 
Xn Vp and Ciyy to Cp 
Xp and Yn to Cp and Cg 
Xp, and Y, to f, 


Cin to fr 


Output Short Circuit Current 


fre Cg and Cr 


Cp 
NOTES: 9. Positive fogic definition: 

1. Output source current is supplied through a resistor to “UP” Level = ‘1°’, “DOWN” Level = “0”. 

ground. 10. Precautionary measures should be taken to ensure current 
2. Output sink current is supplied through a resistor to Vee: limiting in accordance with Absolute Maximum Ratings 
3. When testing for separate Cin inputs, tie the remaining should the isolation diodes become forward biased. 

Cin inputs to Ve . 11. Manufacturer reserves the right to make design and process 
4, When testing for separate Cin inputs, tie the remaining changes and improvements. 

Cin inputs to ground. . 12. Input latch voltage test guarantees operation free of input 
5. Keep unused inputs tied to Vee unless otherwise specified. latch-up over the specified operating power supply voltage 
6. All voltage and capacitance measurements are referenced to range. 

the ground terminal. 13. Ground one output at a time. 
7. All measurements are taken with ground pin tied to ‘‘0” volts. 14, Measure switching times at 1.5 volt level. 
8. Positive current flow is defined as into the terminal referenced. 15. Vec = §.25V. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8260 


SCHEMATIC DIAGRAM e 


8260-4 BiT ADDER 

Vec = Pin 24 

GND = Pin 12 

All inputs have clamp diodes. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8260 


MODE OF OPERATION e 


Least uaeceibeasti ‘CONTROLS 


= 
| -~- | Not Used 


Xn¥n Coincidence 

ee ee 
foo | | Add 
a ee 


XaYn Coincidence 
pal 


*Least significant of a ‘‘Multiple Package’’ adder system. 


FUNCTIONAL BLOCK DIAGRAM 


Cin Sinn X1¥q X2o¥2 X3¥3 %q Vg Ein 
O ome ome one ome O 


LOOK—AHEAD TRANSFER TERM 


CARRY TERM | . Xn @Y, OR X, . Yn 


TRUTH TABLES 


CINH = 17 Ap = 1 
CiNH = O—-— Ap = 


—~e2-—=-"0000lp> 
-- 2 O- 00 Op 
~~ 2 2 © 00 Op 
--002-200I1x 
--002-0 0Olx 
-O~C0-O-dK< 


-~O0 0-00! 


x 
0 
0 
1 
1 
.¢) 
0 
1 
1 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8260 


AC TEST FIGURE AND WAVEFORMS 


NOTE: Scope terminals to be < %"’ from Package Pins. 


INPUT AT BNC 


| tt —| 2.6V 
wT OF 
(TYP) ty 


%—— ov 
ty = te > 3ns 
PW = 50ns 
f= IMHz 


SWITCH POSITION 
_ STEP DELAY WAVEFORM 
NO. FROM-TO DRIVEN OTHER INPUTS 
INPUTS 
Px | Ya | | Ye | Xs [3 | Xe | Ye | Sn | Ens [rn 


Cin to CR 
Cin to fr, 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8260 


TYPICAL APPLICATIONS 


The 8260 contains the contro! logic necessary to allow operation 


as a general purpose arithmetic togic device. Below, the internal 
carries are inhibited to effect Exclusive-NOR or coincidence 
operation. The 8260 may also be operated as four independent 


FOUR-BIT COMPARATOR 


By; Ap Bp Ag Bg Ay Bg 


The Fast Adder System provides complete carry look-ahead addi- 
tion for words to 24 bits in length and is the fastest application of 


AND. gates to implement masking and similar requirements of 
micro-programming. 

The Ripple Adder System is the simplest but also the slowest appli- 
cation of the 8260. The typical total addition time (input to sum 
output for 12-bit ripple adder is 42ns). 


RIPPLE ADDER SYSTEM 


the 8260 units. The typical total addition time for a 24 bit fast 
adder is 42ns. 


24-BIT FAST ADDER SYSTEM 


P4 Gz P2G3P3G4P, 
8261 Ce 


*Tied to Vcc if Not-True Inputs Are Used, Otherwise to Ground. 


a 7 FAST CARRY 
Sn NGTES EXTENDER 8261 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION | LOGIC DIAGRAM 


The 8261 Fast Carry Extender is a monolithic gate array 
designed specifically to be used in conjunction with the 
8260 Arithmetic Logic element. A 8260/8261 combination 
facilitates the implementation of the look-ahead technique 
in adder systems, thus considerably improving propagation 
times. The circuit structure of this array is of the familiar 
TTL type. 


Py Po Pg Pa Pg 
‘J ° C3 ° e . 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


TEST CONDITIONS 
LIMITS 
CHARACTERISTICS DRIVEN INPUTS| OTHER INPUTS 
jmn. | tye. | max. | us| oas | p | cas | P| 


“1" Output Voltage 3.5 
“O’ Output Voltage i 
“1” Input Current 
. G Input 
A and B Inputs 
Py Input , 
Po Input 
P3 Input 
Py and Ps Inputs 
“0” Input Current 
G, AandB : 
Py Input d 
Po Input : 
P3 Input ° 
Py and Ps Inputs . 
Power/Current Consumption 95/18.1 |140/26.6 | mW/mA 


Ta = 25°C and Vcc = 5.0V 


CHARACTERISTICS 


; TEST | TESTCONDITIONS = 
LIMITS 
DRIVEN INPUTS a INPUTS | OUTPUTS | NOTES 
pa ee, | ae oie a ae 


25 ns 
ns 
ns 
ns 
V 10mA 10mA OV OV 
mA 5.0V OV OV 


Turn-on Delay 
Gto Ce 
P to Ce 
Turn-off Delay 
G to Ce 
P to Ce 
input Latch Voltage 
Output Short Circuit 
Current 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8261 


NOTES: 


1, 


All voltage and current measurements are referenced to the 
ground terminal. Input terminals not specifically referenced 
are tied to Vee: 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive logic definition: 

“UP” Level = 1", “DOWN” Level = “0”, 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 


SCHEMATIC DIAGRAM 


Output source current is supplied through a resistor to 
ground, 

Output sink current is supplied through a resistor to Vee: 
Refer to AC Test Figure. - 

This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 

Manufacturer reserves the right to make design and process 
changes and improvements. _ 

Input ‘‘0’’ thresholds for Py through Ps inputs are guaranteed 
to be 0.7 voits, 

Voc = 5.25V. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8261 


AC TEST FIGURE AND WAVEFORMS 


OUTPUT 


ONECIRCUIT = yon 
PER LINE 6 


INPUT 


INPUT ATBNC 
SWITCH POSITION | WAVEFORM |= —>| 2.6V 
TYPE wT FE 
AVP — ov 


ty = ty 2 3ns 
PW = 50ns 
f= MHz 


2 2 ow wt 


N28 2a wa os ow 


NOTES: 
. Scope terminals to be < 1-1/2” from package pins. 
. Position 1 on alli switches provides a logical ‘‘1"’. 
_ Position 2 on all switches provides a togical ‘’0”’ 
when input signal is not present. 
. All measurements are made at 1.5 volts level. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8261 


TYPICAL APPLICATION 


16 BIT, Tap = 42ns, typical Fast Adder System (5 packages) 
*Tied to Vcc if not-true inputs are used, otherwise to ground. Unused 8261 pins should be tied to Vcc. 


7 7 9-BIT PARITY GENERATOR| § 
SHNGCS | AND CHECKER 8262 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION 

The 8262 9-Input Parity Generator/Parity Checker is a When used as a Parity Generator, the 8262 supplies a parity 
versatile MSI device commonly used to detect errors in data bit which is transmitted together with the data word. 
transmission or in data retrieval. Two outputs (EVEN and 

ODD) are provided for versatility. An INHIBIT input is At the receiving end, the 8262 acts as a Parity Checker and 
provided to disable both outputs of the 8262. (A logic 1 on indicates that data has been received correctly or that an 
the INHIBIT input forces both outputs to a logic 0). error has been detected. 


LOGIC DIAGRAM 


© INHIBIT 


EVEN OUTPUT 


ODD OUTPUT 


LOGIC EQUATIONS: 
Odd = 
Py Pa OPg OPy SPg OPg OP OPg OPg 


Even = 
Py OP2 OPPs Pg GPs OPE OP7 OPg OPg 


oN DIGITAL 8000 SERIES TTL/MSI — 


- 8262 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS 
CHARACTERISTICS 


“1” Output Voltage 
Even 
Odd 
“0” Output Voltage 
Even 
Odd 
“O" Input Current 
Data Inputs 
Inhibit 
“1"" Input Current 
Data Inputs 
Inhibit 
Input Latch Voltage 
Data Inputs 
Inhibit 
Power/Current Consumption 
Output Short Circuit Current 
Even 
Odd 


T 9 = 25°C and Vcc = 5.0V 


CHARACTERISTICS 


Turn-On Times 
P, -— Pg to Even 
P4 - Pg to Odd 
Pg to Even 
Pg to Odd 
Inhibit to Even 
_ Inhibit to Odd 
Turn-Off Times 


Py ~ Pg to Even 
Py ~ Pg to Odd 


Pg to Even 
Pg to Odd 
Inhibit to Even 
Inhibit to Odd 


NOTES: 


1. 


bce al ll 


All voltage measurements are referenced to the ground terminal. 


Terminals not specifically referenced are left electrically open. 


All measurements are taken with ground pin tied to zero volts. 


Positive current is defined as into the terminal referenced. 
Positive logic: “UP” Level = 1", “DOWN” Level = “0”. 
Precautionary measures should be taken to ensure current 
timiting in accordance with Absolute Maximum aun? should 
the isolation diodes become forward biased. 


DATA INPUT 


TEST 
LIMITS CONDITIONS 


f eannrrange| 


f eannrrange| OUTPUTS 


UNDER TEST 


OUTPUTS 


INHIBIT 
Q UNDER TEST 


Output source current is supplied through a resistor to ground, 
Output sink current is supplied souen a resistor to Vee: 

Refer to AC Test Figure. 

Manufacturer reserves the right to make design and process 
changes and improvements. 

This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 

Vec. = 5.25 volts. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8262 


SCHEMATIC DIAGRAM 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8262 


AC TEST FIGURE AND WAVEFORMS 
8262 PARITY GENERATOR-CHECKER . PULSE REQUIREMENTS 


1 SCOPE 


INHIBIT 
Py 


Po 
INPUT 1.5V 


a foft fae 0} Yon be — 
| ! 


Pa 
Ps 
Pe 
Py WAVEFORM 1 


Pg 
Pg 


| 
ton ——}o— | f= 1,0 MHz 
; t= ty <5ns 


TRUTH TABLE 


MEASURE SWITCH POSITION; WAVEFORM 


DELAY FROM 


Pg to ODD 
Pg to ODD 


Pg to EVEN 
Pg to EVEN 


INH to EVEN 


TYPICAL APPLICATIONS 


*Output can be conditioned for odd or 
even parity. 


8-BIT 
_DATA 
RECEIVER 


An “even parity bit’’ checking code has 
a parity bit such that the sum of the 1's 
in the data word plus the parity bit is 
always an even number. 


OUTPUT* An “odd parity bit’ checking code has 
ERROR SIGNAL a parity bit such that the sum of the 1’s 
in the data word plus the parity bit is 
always an odd number. 


CONTROL 


OUTPUT PARITY BIT* 


PARITY 
GENERATOR PARITY CHECKER 


MULTIPLEXER 


REFER TO PAGE 15 FOR P, N AND Y PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


SiMGES 3-INPUT, 4-BIT DIGITAL 


oo 6o 
INO IND 
G3) 
a Co 


DESCRIPTION 


The 8263/8264 3-Input, 4-Bit Multiplexer is a gating array eight Multiplexers may be commoned to effect a 4-pole, 
whose function is analogous to that of a 4-pole, 3-position 24-position switch. 
switch. Four bits of digital data are selected from one of TRUTH TABLE 


three inputs. A 2-bit channel-selection code determines 
which input is to be active. 


The Data Complement input controls the conditional 
complement circuit at the Multiplexer output to effect 
either inverting or non-inverting data flow. 

The 8263 employs active output structures to effect 
minimum delays: the 8264 utilizes bare collector outputs 
for expansion of input terms. 


Data Channel 
input Select Data Output Enable | Data 
AnBn Cry | Sq Sz | Complement (8264) Outputs 
An 


The 8264 may be expanded by connecting its outputs to 
the outputs of another 8264. Provision is made for use of a 
3-bit code to determine which Multiplexer is selected; thus, 


LOGIC DIAGRAMS 


xoo-rf/007 = 
xm =9000 0 


DATA INPUTS 


OS 
CHANNEL 
SELECT 
O Sy 


DATA O 
COMPLEMENT 


.—_—\__—~—— DATA OUTPUTS ——————_____——- 
DATA INPUTS 
CHANNEL 


SELECT 
OS, / 


DATA O 
COMPLEMENT 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8263/64 


ELECTRICAL Snenee EBC (Over Recommended Operating Temperature And Voltage) 


LIMITS 


TEST CONDITIONS 


CHARACTERISTICS aR UNITS pata | output | outputs| NOTES 
comp | ENABLE 
8 


“1” Output Voltage (8263) 

“1” Output Leakage Current 
(8264) : 

“O’’ Output Voltage (8263) 

“0” Output Voltage (8264) 

“0” Input Current 


OE, DC 
Sq S4 
“1” Input Current 


Ta = 25 C and Vcc = 5.0V 


LIMITS 
CHARACTERISTICS 


Propagation Delay (8263) 
An to fh 
So. S, to f, 
DC to ee 

Propagation Delay (8264) 
An to t. 
So, S, to fy, 
DC to f. 
OE to 1. 

Input Latch Voltage 
Rating 


S4. 

DC 

OE 
Output Short Circuit Current 
Power/Current Consumption 


€<<cccce 


(8263) 
(8264) 
‘NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive NAND Logic Definition: 

“UP” Level = “1"', “DOWN” Level = ‘’0”, 
5. Precautionary measures should be taken to ensure current 


limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
; Measurements apply to each gate element independently. 
7. Capacitance as measured on Boonton Electric Corporation 


sam] eve mejor] As | 8 | em | | o |g 


2.0V | 2.0V | 2.0V | 2.0V 


TEST CONDITIONS 


DATA | OUTPUT | OUTPUTS | NOTES 
OMP | ENABLE 


OV OV 

Ov 
OV 

10mA 
10mA 
10mA 
Ov 

OV 
OV 


Model 75A-S8 Capacitance Bridge or equivalent. f= 1 MHz, 
Vac = 25m Vrms. All pins not specifically referenced are tied 
to ground for capacitance tests. Output pins are left open. 
Output source current is supplied through — a resistor to 
ground, 

Output sink current is supplied through a resistor to Vee: 
Refer to AC Test Figure. 

Connect an external 1k + 1% resistor from Vec to the output 
for this test. 

This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 

Manufacturer reserves the right to make design and process 
changes and improvements. 

Vec = 5.25 volts. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8263/64 


SCHEMATIC DIAGRAMS 


8263 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8263/64 


SCHEMATIC DIAGRAMS (Cont'd) 


SIGNETICS DIGITAL 8000 SERIES TTL/MS! — 8263/64 


AC TESTING 


Step Delay Waveform 
No. From-To Driven Other Inputs Tse 
Inputs Bo Co A1 By Cy Az B2 Co Ag Bg Cz OE OE OE Sg Sq DC Pe. 


An to fy 


Switching Positions 


So to fp 
So to fy 
S71 to fy 
DC to fr, 
OE, to fr 


NOTE: Step number 6 is for 8264 only. * Test one input at a time - others remain at 1”. 


AC TEST FIGURE AND WAVEFORMS 


OUTPUT OUTPUT 


NOTE: Position 2 on switch provides pulse. 

1. Scope terminals to be < 1%” from - Position 3 on switch provides a logical ‘’0’’. 
package pins. 3. All measurements are made at 1.5V level. 

2. Position 1 on switch provides a logical ‘‘1’’. 4. See truth table for logical conditions. 


NON-INVERTING PATHS 


INPUT AT BNC 


| << Pu—e| 2.6V 
wf 
(TYP) ty t 


ty = te <3ns 

Amplitude = 2.6V 

PW = 200ns 

PRR = 1MHz INVERTING PATHS 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI'— 8263/64 


TYPICAL APPLICATIONS 


An approach to expanding the 8264 (bare collector out- 
put) is shown in Figure 1. The idea is to use common 
collectors with external pull-up resistors (one resistor for 
each of the four outputs) and make use of the output 
enable code. 


As can be seen, the channel select lines are tied common, 
while a different enable code would be used to select a 
particular 8264. All non-selected 8264's have their outputs 
in the logic ‘1’ condition, thus allowing the selected 
multiplexer to predominate. 


EXPANDING THE 8264 


OUTPUT ENABLE 


2 
20 
22 


CHANNEL o 
SELECT o 


DATA, 
COMPLEMENT 


o 


gio 


FIGURE 1 


Figure 2 illustrates a typical example using the 8263 (totem 
pole output) along with the 8281 (4-bit binary counter) and 
the 8270/71 (4-bit shift register), to implement a variable 
modulus counter. The 8270's act as a 3-register memory. 
The outputs of the 8270's are fed to the corresponding 
inputs of the 8263. Now there are three different pre- 
settable 4-bit words that can be chosen by the 8264. By 
alternating the channel select codes, the 8281 counter is 
preset with one of three words and produces an output 
whose repetition rate is dependent on the inputs from the 
multiplexer. 


VARIABLE MODULUS COUNTER 


© VARIABLE FREQUENCY OUTPUT 


Ao Bo CoP o| aoe 
CHANNEL _fO 
SELECT \o 


TO INPUTS OF 8263 


Co Cy C2 Cg 
8270/71 8270/71 


FIGURE 2 


Siqnetics 


REFER TO PAGE 15 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 
SCHEMATIC DIAGRAM 


DESCRIPTION 

The 8266/8267 2-Input, 4-Bit Digital Multiplexer is a 
monolithic array utilizing familiar TTL circuit structures. 
The 8267 features a bare-collector output to allow ex- 
pansion with other devices. 


The multiplexer is intended for use at the inputs to adders, 
registers and in other parallel data handling applications. 


The multiplexer is able to choose from two different input 
sources, each containing 4 bits: A = (Ag, Ay, Az, Ag), 
B = (Bo, By, Bz, B3). The selection is controlled by the 
input So, while the second control input, S7, is held at 
zero. 


For conditional complementing, the two inputs (An, Bn) 
are tied together to form the function TRUE/COMPLE- 
MENT, which is needed in conjunction with added elements 
to perform ADDITION/SUBTRACTION. Further, the in- 
hibit state So = S1 = 1 can be used to facilitate transfer 
operations in an arithmetic section. 


LOGIC DIAGRAM 


TRUTH TABLE 


SELECT LINES | OUTPUTS 


2-INPUT, 4-BIT DIGITAL 8766 


8267 


78266 ONLY 


as cece a ofa 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8266/67 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS TEST CONDITIONS 


CHARACTERISTICS NOTES 


“1” Output Voltage (8266) 
“0” Output Voltage 
“"1"" Output Leakage Current (8267) 


“0” Input Current 


“1 Input Current 


Input Voltage Rating 


Output Short Circuit ° 


An: By 
So, $1 


An: By 
So: Sy 


So. An: By 
Sy 


Current (8266) 


Tp = 25°C and Vcc = 5.0V 


LIMITS 
CHARACTERISTICS 


Propagation Delay (8266) 
So to f,, (short path) 
So to f,, (long path) 
A, tof, 

By, Sq tof, 

Propagation Delay (8267) 
Sg to f, 

Ay, to fy, 
By, Sq to f, 
So to f,, (short path) 


Power/Current Consumption 


LUNN 


NOTES: 6. Measurements apply to each gate element independently. 
1. All voltage measurements are referenced to the ground termi- 7. Output source current is supplied through a resistor to 
nal. Terminals not specifically referenced are left electrically ground, , 
open, 8. Output sink current is supplied through a resistor to Vec: 
7 a All measurements are taken with ground pin tied to zero 9, Refer to AC Test Figure. 
volts. 10. Connect an external 1k +1% resistor from Vec to the output 
3. Positive current flow is defined as into the terminal referenced. for this test. \ 
4. Positive NAND logic definition: 11. This test guarantees operation free of input latch-up over the 
“UP” Level = “1”, “DOWN” Level = “0”. specified operating supply voltage range. 
5. Precautionary measures should be taken to ensure current 12. Manufacturer reserves the right to make design and process 
limiting in accordance with Absolute Maximum Ratings changes and improvements. 
should the isolation diodes become forward biased. 13. Vec = 5.25 volts. 


TEST CONDITIONS 


ts | resteonormions NOTES 


o © © © 


o © © © 


— 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8266/67 


AC TEST FIGURE AND WAVEFORMS 


An: Byy Sq oF Sy PER WAVE FORM 


_ PULSE Lia 
GENERATOR 8 


INPUT AT BNC 


| -_ pw —| 2.6V 
wf 
(TYP) t t, 


ty = te < Sns 
Amplitude = 2.6V 
PW = 200ns 

PRR = 1MHz 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8266. 


TYPICAL APPLICATIONS 


sp See ei eee 
Be na Tee le 


The 8266 can be used in conjunction with the 8260 (Look-Ahead Carry Adder) to form an adder-subtractor. 


SiNQES ‘GATED FULL ADDER! 8968 


REFER TO PAGE 15 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION TRUTH TABLE (See Notes 1, 2 and 3) 
The 8268 is a single-bit full adder with gated true and com- 
plementary inputs, complementary sum (2 and 2) outputs 
and an inverted carry output. By taking advantage of the 
unique true or inverted inputs and true or inverted outputs, 
parallel addition speed is greatly. enhanced (by eliminating 
unnecessary inversions). 


= 


--oo-no9< 


The device is designed for medium speed parallel and serial 
adder systems. 


LOGIC DIAGRAM 


==—-=-0000/0 
o--0-00= 


-oono==ofus 


=-O-0-0-0 


§ 
oo0+0++18 
—| 


NOTES: 

1. X=xX- X° Xe: ; Y= Y: Ye 
where X = X4° YQ; Y= ¥1° 3 Yo 

2. When X or Y are used as inputs, X4 and Xz or Y4 and Yo 
respectively must be tied to GND. 

3. When X4 and X92 or Y4.and Y> are used as inputs, X or Y 
respectively must be left open or used to perform the WIRED- 
AND function. 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) © 


LIMITS | TEST CONDITIONS 


“1"' Output Voltage 
“0” Output Voltage 
“0” input Current 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8268 


Ta = 25°C and Vcc = 5.0V 


LIMITS TEST CONDITIONS 


CHARACTERISTICS 


oo 


AMDMDDMDWBDDDDAD MO 


Power/Current mWw/ 
Consumption mA 
Output Short 
Circuit Current (2) mA 0.0V | 0.0V | 0.0V 
Output Short 
Circuit Current (=) , mA 0.0V | 0.0V 
Output Short 
Circuit Current (Coys) mA 0.0V | 0.0V 
tod 1C;,, to Cout ns 
tod 0 Cin to Court ns 
tod 1Y, to Cout 3 ns 
tod OY, to Cout ns 
tod 1X, toz ns 
tod 0 X, to z ns 
tod 1Y, to x ns 
tod @) Yeo to L = ns : 
tod X4, Xq to X = ns 
tod 0 X4, Xo, to xX ns 
tod 1 Yy. Yo. to Y ns 
tog 9 Y 4. Yo. to Y ns 


NOTES: 
1. All voltage measurements are referenced to the ground terminal. 8. Refer to AC Test Figure. 
Terminals not specifically referenced are left electrically open. 9. This test is a measure of the required worst-case data set-up time. 
2. All measurements are taken with ground pin tied to zero volts. 10. Manufacturer réserves the right to make design and process 
3. Positive current flow is defined as into the terminal referenced. changes and improvements. 
4. Positive logic definition: 11. Not more than one output should be shorted at a time. 
“UP” Level = "1", “DOWN” Level = 0". 12. This test guarantees Operation free of input latch-up over the 
5, Precautionary measures should be taken to ensure current limit- specified operating power supply voltage range. 
ing in accordance with Absolute Maximum Ratings should the 13. The total time required to perform the ADD function may be 
isolation diodes become forward biased. determined by summing the delays from X4, Xg to X or Y, Yoto 
6. Output source current is supplied through a resistor to ground. Y with the deiay from Xc or Yc to = or 2. 
7, Output sink current is supplied through a resistor to Vcc 14, Vec= 5.25 volts. 


AC TEST FIGURE AND WAVE FORMS 


OUTPUT 


PULSE |! 

GENERATOR ! 
1N916 84.52 OUTPUT 
2.6 10% 


OUTPUT 


NOTES: 


1. Perform test in accordance with test table. 

2. Each output is tested separately, 

3. Voltage values are with respect to network GND terminal. 5. Inputs and outputs not otherwise specified are open, 
4. The generator has the following characteristics: 6. Capacitance shown include probe and jig capacitance, 


Ven = 2.6V, tr=tf < 15ns, PW = 0.5ns, PRR = 1MHz. 7. All resistances are in ohms, 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8268 


TEST TABLE (See Note 5) 


TEST NO OUTPUTS. APPLY . APPLY APPLY APPLY APPLY 
. UNDER TEST INPUT A TO INPUT B TO +2.6V TO GND TO OUTPUT LOADING TO 
ss Y; 


M 


X (CL = 15 pF) 
X (CL = 15 pF) 
Y (CL = 15 pF) 
Y (CL =15 pF) 


= 
= 
x 
X 
Y 
¥ 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8268 


TYPICAL APPLICATIONS 


4-BIT SERIAL ADD/SUBTRACTOR 


Ne 


SUM/DIFFERENCE 


INHIBIT/ENABLE 
SUM CONTROL 
e 


‘LEAST 
SIGNIFICANT 
BIT 


AUGEND/MINUEND 
MOST SIGNIFICANT BIT 


SERIAL 
DATA 
INPUT CARRY F/F 


SERIAL 
DATA 
INPUT 


ADD/SUB 
CONTROL 
ADD “0” 
sus "1" 


N-BIT PARALLEL ADDER 


PARALLEL DATA OUTPUTS 


PARALLEL DATA INPUTS 
SERIAL 
DATA 
OUTPUT 


INPUT REGISTER X 
MODE conTRot |° 
Cue |o *OUTPUT 
REGISTER 


x 
z 
= 
Co 

7 


TO NEXT STAGE OR 
NO CONNECTION 


INPUT 
CONTROL 


MODE CONTROL 


SERIAL DATA INPUT 
INPUT REGISTER - Y 


PARALLEL DATA INPUTS 


NOTES: 
To expand storage register for serial/parallel operation, connect Dg to D, of next stage and common the mode control tines and the clock line 


of the first stage to their respective second stage equivalents. 
"NOTE: 
To expand output register for parallel outputs common clock, shift and toad lines with their respective counterparts. For serial data output, 


also connect Dg of first register to D, of next register. 
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S(qnotics 


DESCRIPTION 

The 8269, a 4 BIT COMPARATOR, is an array of gates 
designed to perform the numerical comparison of two 
four-bit binary numbers. The outputs indicate whether the 
two numbers are equal in value, or which number is the 


greater. The 8269 is a functional and _ pin-for-pin 
replacement for the DM8200. 


LOGIC DIAGRAM 


“1 Output Voltage 

“0” Output Voltage 

“4 (nput Current 

“O" Input Current 

Power Consumption 

Short Circuit Output Current 


Tp = 25°C and Vcc = 5.0V 


CHARACTERISTICS 


Propagation Delay 
tpd1 (Data Input to Output) 
topdO (Data Input to Output) 
tpd1 (Strobe to Output) 
tpdO (Strobe to Output) 


_ REFER TO PAGE 16 FOR A, F AND O PACKAGE PIN CONFIGURATIONS. 


4-BIT COMPARATOR) Q9BQ 


DIGITAL 8000 SERIES TTL/MSt 


TRUTH TABLE = 
8) 


0 
0 
1 


lout = 800uA 
0.4 lout = 16mA 
80 Vin = 4.5V 


-3.2 
278/53 
~55 


Vi, = 0.4V 
Vc = 5.25V 
Vout = OV 

Voc = 5.25V 


TEST CONDITIONS 


Test Figure 1 
Test Figure 1 
Test Figure 2 
Test Figure 2 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8269 


NOTES: 5. Precautionary measures should be taken to ensure current limiting 
1. All voltage and capacitance measurements are referenced to the in accordance with Absolute Maximum Ratings should the isolation 
ground terminal. . , diodes become forward biased. 
Terminals not specifically referenced are teft electrically open. 6. Output source current is supplied through a resistor to ground. 
2. All measurements are taken with ground pin tied to zero volts. 7. Output sink current is supplied through a resistor to Vac. 
3. Positive current flow is defined as into the terminal referenced. 8. Manufacturer reserves the right to make design and process changes 
4. Positive logic definition: .’’UP’’ Level = ‘1’, “DOWN” Level = ‘0’. and improvements. 


AC TEST FIGURE AND WAVEFORMS 


PULSE 
GENERATOR 


INPUT PULSE: 


LOAD SAME F = ImHz 
AS ABOVE PW = 100ns 


t, = te = 10ns t1ns 
AMP, = 3.0V 


FIGURE 1 


INPUT A 


PULSE 
GENERATOR 


PULSE 
GENERATOR 
Y¥ OUTPUT: 


LOAD SAME : : 
AS ABOVE INPUT PULSE: STROBE INPUT 
INPUT A f =1mHz 
F= tmHz : thoid = Ons 
P = 
W = 100ns tset-up = 10ns 


ty = te = 10ns tins 
ie 3 iy ty = te = 10ns t1ns 


FIGURE 2 
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REFER TO PAGE 16 FOR A, B, E, F, J AND R PACKAGE PIN CONFIGURATIONS. 


DESCRIPTION 
The 8270 is a 4-bit Shift Register with both serial and 
parallel data entry capability. 


The data input lines are single-ended true input data lines 
which condition their specific register: bit location after an 
enabled clocking transition. Since data transfer is syn- 
chronous with clock, data may be transferred in any 
serial/parallel input/output relationship. 


The internal design uses level sensitive binaries which 
respond to the negative-going clock transition. A buffer 
clock driver has been included to minimize input clock 
loading. 


Mode control logic is available to determine three possibile 
control states. These register states are serial shift right 
mode, parallel enter mode, and no change or hold mode. 
These states accomplish logical decoding for system control. 


LOGIC DIAGRAM 


Rp 
O- --1"; 
(8271 ONLY) > 
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~4-BIT SHIFT REGISTERS 


DIGITAL 8000 SERIES TTL/MSI 


The truth table for the control modes is shown below. 


For applications not requiring the hold mode, the load 
input may be tied high and the shift input used as the mode 
control. 


The 8271 provides a direct reset (RE), and a Dout line in 
addition to the available outputs of the 8270 element. The 
fan-out specification for this output is the same as the true 
outputs of the 8270 element. 


TRUTH TABLE 


CONTROL STATE 


Hold 


Parallel Entry 
Shift Right 
Shift Right 


! 
| 
) 
| 
é 


Do 
(8271 ONLY) 


SIGNETICS DIGITAL 8000 SERIES TTL/MS! ~ 8270/71 


Ene CHARACTERISTICS (Over Recommended Opeotas Temperature And Anil) 


SS LIMITS. TEST CONDITIONS 
CHARACTERISTICS |. NOTES 
DATA RESET 


nq Output Voltage 
“QO” Output Voltage 
“O" input Current 

Load 

Shift 

Data Input 

Clock 

Reset (8271 only) 
“1” Input Current 

Load 

Shift 

Data Input 

Clock 

Reset (8271 only) 
Input Voltage Rating ~ 

(All Inputs) 


Ta = 25°C and Vcc = 5.0V 


LIMITS TEST CONDITIONS 


| wn. [rv | max. UNITS | LOAD | SHIFT | iupus | CLock | RESET | outputs 


Power/Current Consumption . 
8270 Only 10 
8271 Only 27 1/521344/65|mW/mA 10 
Turn-On Delay 
All Binaries 8 
Turn-Off Delay 
All Binaries , 8 
Clock ‘’1”’ Interval . 2.0V 
Transfer Rate 
Shift Load Set-Up Time : 
Data Set-Up Time 


NOTES: 
eee i All voltage measurements aré referenced to the ground termi- limiting in accordance with Absolute Maximum Rating 
nal. Terminals not specifically referenced are left electrically should the isolation diodes become forward biased. 
open. 6. Output source current is supplied through a resistor to 
2. All measurements are taken with ground pin tied to zero ground, 
volts. 7. Output sink current is supplied through a resistor to Voc. 
3. Positive current flow is defined as into the terminal referenced. 8. Refer to AC Test Figure. 
| 4, Positive logic definition: 9. Manufacturer reserves the right to make design and process 
UP’ Level = "1", “DOWN” Level “0”. changes and improvements. 
5. Precautionary measures should be taken to ensure current 10. Vee = §.25 volts. 
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= 
<{ 
cc 


A] er ee ee cf . 
fet =e 


tore [bch 


— 


ce TAs | Coals | TAs | Loe 


: Vv 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8270/71 


AC TEST FIGURES AND WAVEFORMS | 
TURN ON/OFF AND TRANSFER RATE 


NOTES: 
1. ton/ toft 


CLOCK 1.5V ; 
INPUT t, = te = Sns 


OUTPUTS 


MOMENTARILY To 
PUSH TO START LOAD 
CIRCUITS 


TYPICAL LOAD CIRCUIT i ages 
GENeRATOR . Transfer rate & main clock ‘1 
level: check that binary outputs 
are changing. 


FIGURE 1 


DATA SET-UP TIME 


Load see Figure 1 above. 


1.5V 1.5V 


CLOCK = 
DATA INPUT 
OR PARALLEL 
DATAINPUT 1.5V 

RELATED 

OUTPUT \ / 


NOTES: 
1. Switch in position 1 to test serial data 


input. 
2. Switch in position 2 to test parallel 


data input. 
GENERATOR 
Adjust data input or parallel input delays 


to test condition and verify output 
operation. 


FIGURE 2 


SIGNETICS DIGITAL 8000 SERIES TTL/MS! — 8270/71 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 
SHIFT/LOAD SET-UP TIME 


Load see Figure 1 Page 106. 


oe 
LOAD OR | : 


SHIFT INPUTS 


OUTPUT 


NOTE: 

Determine proper © output state using 
switch position and load or shift input 
state before clocking transition. 


FIGURE 3 
NOTES: 
1. All resistor values are in ohms. Electronic Corporation Model 75A-S8 Capacitance Bridge or 
2. All capacitance values are in picofarads and include jig and equivalent. f = 1 MHz, Vac = MV rms. 
probe capacitance. Capacitance as measured on Boonton 3. All diodes are 1N916. 
TYPICAL APPLICATIONS 
SHIFT-RIGHT/SHIFT-LEFT/PARALLEL ENTRY SHIFT REGISTER 
DATA DATA 
TO LEFT TO RIGHT 
CLOCK O 
| 
es =: | 
{ 
| 
|_ 
1 
| 
A De | De 9 
xO Yo vf) f2 fg 
fas = 
¥¢ D- ee 
ae = Lad DATA 
FROM RIGHT 
DATA 
FROM LEFT 
@ O © O 


PARALLEL DATA IN 


xX ”¥ Function 
0 0 Hold Package Count: 1-8270 
. 1-8233 
: i Shift Left e-8HOO 
Parallel Load % -8BH80 
1 1 Shift Right 
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SiqnOties 


DESCRIPTION 

The 8273, 10-Bit Shift Register is an array of binary ele- 
ments interconnected to perform the serial-in, parallel-out 
shift function. This device utilizes a common buffered reset 
and operates from either a positive or negative edge clock 
pulse. Clock 1 is triggered by a negative going clock pulse 
and clock 2 is triggered by a positive going clock pulse. The 


unused clock input performs the inhibit function. The cir- 


cuit configuration is arranged as a single serial input register 
with ten true parallel outputs. 


LOGIC DIAGRAM 


10-BIT SERIAL-IN, PARALLEL-OUT 


REFER TO PAGE 16 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


8273 


SHIFT REGISTER 


DIGITAL 8000 SERIES TTL/MSI 
TRUTH TABLE 


INPUT RESET CLOCK1/} CLOCK 2 


NOTE: The unused clock input performs the INHIBIT function. 
RESET =0> O=0 


ELECTRICAL CHARACTERISTICS (Over Recommended =a Temperature And Voltage) 


LIMITS 
CHARACTERISTICS 


“1 Output Voltage 
“O"’ Output Voltage 
“0” input Current 
‘D” Input 
Clock 1 
Clock 2 
Reset 


“4” Input Current 
“D" Input 
Clock 1 
Clock 2 


Reset 


<n ae NOTES 
are UNITS |“D” INPUT| CLOCK 1{| CLOCK 2 | RESET 


-500uA 6 
9.6mA 7 
0.4V 
4.5V 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI 


— 8273 


Ta= 25° C and Vcc = 5.0V 


LIMITS 
CHARACTERISTICS 


Max. Data Transfer Rate 
Turn-On Delay 
Clock 1 to Output 
Clock 2 to Output 
Reset to Output 
Turn-Off Delay 
Clock 1 to Output 
Clock 2 to Output 
Clock Pulse Width 
Clock 1 
Clock 2 
Set-Up Time (t 
Clock 1 
Clock 2 
Hold Time (th o1q) 
Clock 1 
Clock 2 
Power Consumption 
Short Circuit Output Current 
Input Voltage Rating 
(All Inputs) 


set-up! 


NOTES: 

1. All voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced are 
left electrically open. 

2. All measurements are taken with ground pin tied to zero 


volts. 
3. Positive current flow is defined as into the terminal referenced. 
4, Positive logic definition: “‘UP” Level = “1”, “DOWN” Level 
= “Q”, 
5. Precautionary measures should be taken to ensure current 


AC TEST FIGURE AND WAVEFORMS 


NOTES: 
1, Unused clock 2 input must be grounded. 
2. input pulse characteristics 

CLOCK 


Amplitude = 3.0V 
t, = te < Sns, 


TEST CONDITIONS 


mrs | tesrconormons OUTPUTS | NOTES 
jam, | rye, max. UNITS |“D” INPUT; CLOCK 1} CLOCK 2| RESET 


limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
6. Output source current is supplied through a resistor to 


ground. 
7. Output sink current is supplied through a resistor to Vee: 
8. Vec= 5.25V. 
9. Manufacturer reserves the right to make design and process 


changes and improvements. 
10. See AC Test Figure. 
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SiqnOtics 


DESCRIPTION 

The 8274 10-Bit Shift Register is an array of binary elements 
interconnected to perform the parallel-in, serial-out shift 
function. The circuit has ten parallel inputs and a single true 
serial output. The D1 input can also be used for serial entry. 
Two control inputs, Sg and Sj, determine the operating 
mode of the shift register as shown in the Truth Table. A 
single buffered clock line connects all ten flip-flops which 
are activated on the high-to-low transition of the clock 
pulse. Guaranteed input clock frequency is 10MHz and the 
control inputs may be changed when the clock is in either 
the high or low state without causing false triggering. Ap- 
plications for the 8274 Shift Register include Parallel-to- 


LOGIC DIAGRAM 


SINGLE SERIAL 
DATA INPUT 


CHARACTERISTICS 


“1+” Output Voltage 


“Q" Output Voltage 


“0” Input Current 


D 


n 
So and S4 
Clock 


“41” Input Current 


Dy 


So and S41 


Clock 


10-BIT PARALLEL-IN, SERIAL-OUT| 


REFER TO PAGE 16 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


LIMITS _ 


2.6 3.4 Vv 2.0V 2.0V 2.0V 


8274 


SHIFT REGISTER 


DIGITAL 8000 SERIES TTL/MSI 


Serial conversion, Modem Data Transmission, Pseudo- 
Random Code generation and Modulo-N Frequency 
Division. 


TRUTH TABLE 


TEST CONDITIONS 
NOTES 
CLOCK | OUTPUTS 
6 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8274 


Tp = 25°C and Vcc = 5.0V 


‘LIMITS i: TEST CONDITIONS. 


NOTES 


CHARACTERISTICS 


Data Transfer Rate. 
Turn-On Delay (Clock to Output) ( 
Turn-Off Delay (Clock to Output) | . 
Clock Pulse Width 
Set-Up Time (teetup) 
Dy, 
Sq. $4 
Hold Time (ty gig) 
Dr 
So: $4 
Power Consumption 4.5V 4.5V 4.5V 
Short Circuit Output Current 2.0V 2.0V 2.0V Pulse 
Input Voltage Rating : 10mA 


NOTES: 

1. All voltage and capacitance measurements are referenced to limiting in accordance with Absolute Maximum Ratings 
the ground terminal. Terminals not specifically referenced should the isolation diodes become forward biased. 
are left electrically open. 6. Output source current is supplied through a resistor to 

2. All measurements are taken with ground pin tied to zero ground. 
volts. 7. Output sink current is supplied through a resistor to Vee: 

3. Positive current flow is defined as into the terminal referenced. 8. Vec = §.25V. 

4. Positive logic definition: 9. Manufacturer reserves the right to make design and process 
“UP” Level = 1", “DOWN” Level = “0”. changes and improvements. 

5, Precautionary measures should be taken to ensure current 10. See AC Test Figure. 


AC TEST FIGURE AND WAVEFORMS 


Clock Pulse Characteristics 
Pulse Amplitude = 3.0V 
th, ty < 10ns 

PW < 50ns 
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SiNQCS QUAD BISTABLE LATCH| §9 75 


REFER TO PAGE 16 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION 

The 8275 is a QUAD LATCH circuit designed to provide pair of latches. Initially, data is transferred on the rising 
temporary storage of four bits of information. A common edge of the enable pulse. While the enable is high, output 
application is as a holding register between a counter and a Q follows the data input. When the enable falls, the input 
display driver (such as the 8280 and 8T01.) Separate enable data present at fall time is retained at the O output. Both 
lines to latches 1-2 and 3-4 allow individual control of each Q and O are accessible. 


LOGIC DIAGRAM AND TRUTH TABLE 
(Each Latch) 


*No Change. 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS TEST | TEST CONDITIONS | 
CHARACTERISTICS Wc 
DATA ENABLE 


1" Output Voltage (Q, O) 
“0" Output Voltage (Q, G) 
“0"' Input Current (Data) 
“0"' Input Current (Enable) 
“1” Input Current (Data) 
“1 Input Current (Enable) 


Ta = 25°C and Vcc = 5.0V 


LIMITS TEST CONDITIONS 


CHARACTERISTICS 
DATA ENABLE 


tsetup (1) at D input 

tsetup (0) at D input 

thoid (1) at D input 

‘hold (0) at D input 

tpd (1) D toQ 

‘pd (0) D to O 

tod (1) D to 

tod (0) D to 0 

tod (1) E to O 

‘pd (0) E to O | , 

tod (1) E to O 

tpd (0) E tod 

Power Consumption/Supply Current 

Input Voltage Rating (Data) 10mA 0.0V 
Input Voltage Rating (Enable) 0.0V 10mA 
Output Short Circuit Current 0.0V 
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NOTES: 


1. 


All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. : os % ; 

Positive current flow is defined as into the terminal referenced. 
Positive NAND Logic Definition: 

“UP” Level = “1°, “DOWN” Level = ‘0’, 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

Output source current is supplied through a resistor to 
ground. 


SCHEMATIC DIAGRAM 


TO OTHER LATCH 


AC TEST FIGURES AND WAVEFORMS 


“PULSE 
GENERATOR 
A 


*PULSE 


GENERATOR ENABLE 
B 


“SEE NOTE 1 


3NETICS DIGITAL 8000 SERIES TTL/MSI — 8275 


o> 


10. 


11. 


12. 
13. 
14, 
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Output sink current is supplied through a resistor to Vee: 
Refer to AC Test Figure. 

Manufacturer reserves the right to make design and process 
changes and improvements. 

Inputs for output voltage test is per TRUTH TABLE with 
threshold levels of 0.8V for logical ‘’0’’ and 2.0V for logical 
ies aa : : 

This test guarantees operation free of input latch-up over the 
specified operating power supply. voltage range. 

teetup is defined as the time prior to the fall of the clock. 
thoig is defined as the time after the fall of the clock. 


Voc = 5,25 volts. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8275 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 


I 
ETUP aaa { i 
i] —e't 
Loe to = ‘SETUP 0 


ENABLE 
INPUT 
. (SEE NOTE 5) 


t 
i, =e tpd0(E-0) 
i K*- thg0(D-0)->! 
tod 1(D-Q) i y 


i 
OUTPUT Q 
Vourtio) 


———-Vouti(o) 
OUTPUT G 
todo(D-G) 


| 
— tpdO(E-0) 


NOTES: : 
1. The pulse generators have the following characteristics: Vgen =3V, t, = tg<10ns, and Zout #502. For pulse generator Atp 1 = 
Tus and PRR = 500kHz. For pulse generator B, tp2 = 500ns and Prr = 1MHz. Positions of D-input and enable input pulses are 
varied with respect to each other to verify setup and hold times. 
Each latch is tested separately. 
CL includes probe and jig capacitance. 
All diodes are 1N916. 
When measuring toa? (D-Q), toa? (D-Q), thqO (D-Q), and tod 1(D-Q), enable input must be held at logical 1. 


TYPICAL APPLICATION 
OUTPUT STROBING OF RIPPLE COUNTER TO ACHIEVE SYNCHRONOUS OUTPUT CHANGES 


ONE SHOT _ 
8162 Y 


DATA STROBE 
O 


RIPPLE 
COUNTER 


8280 
8250/51 
8281 8230/31/32 


8288 
8290 
8291 
8292 
. 8293 
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SiqNOties 


DESCRIPTION 


The 8276 is a serial-in, serial-out 8-Bit Shift Register 
composed of eight R-S master slave flip-flops. This shift 
register has input gating and an internal clock driver. In 


addition, a data transfer inhibit input is provided. 


Data Input and Data Enable are gated through inputs A and 
B. An internal inverter provides the complimentary inputs 
to the first bit of the shift register. All inputs are. fully 
buffered. Complementary Q and O outputs are provided. 


LOGIC DIAGRAMS AND TRUTH TABLE 


BIT NUMBER ONE 


TRANSFER 
INHIBIT 


Al 
MASTER FLIP-FLOP NO. 1 


DATA 
ENABLE* 


TRANSFER 
INHIBIT** 


A B 
(Data Enable) | (Data Input) 


SLAVE FLIP-FLOP NO. 1 
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OBIT SHIFT REGISTER) 8976 


PRODUCT AVAILABLE IN 0°C TO 75°C TEMP RANGE ONLY. 
_REFER TO PAGE 16 FOR A AND F PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


The internal clock driver/inverter causes the 8276 to shift 
data to the output on the positive edge of the input clock 
pulse, making the shift register compatible with the 8825 
J-K Binary and the 8828 Dual D type Binary. The register 
is inhibited from shifting data when the Transfer Inhibit 
line is high. The inhibit function is achieved by preventing 
data transfer from master to slave sections of the register 
elements when the inhibit line is used. 


BIT NUMBER TWO 


TO BIT NO. 3 


L 
SLAVE FLIP-FLOP NO. 2 


aj 
MASTER FLIP-FLOP NO. 2 


*NOTE: These functions are interchangeable. 
**NOTE: Transfer Inhibit prevents transfer of 


data from master to slave. 


NOTES: 
th = Bit time before clock pulse. 
thag = Bit time after 8 clock pulses. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8276 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS TEST CONDITIONS 
CHARACTERISTICS . NOTES 
: DATA TRANS. 
| | fname | ree | ma | eo oe oem en 


“4” Output Voltage O 


“1” Output Voltage 0 . 
_ "0" Output Voltage 0 

“O" Output Voltage 0 
0" Input Civtent 

Data Input 

Clock Input 

Inhibit Input 
“41” Input Current 

Data Inputs 


Clock Input 


Inhibit Input 


Input Voltage Rating 


Ta = 25°C and V¢c = 5.0V 
LIMITS TEST CONDITIONS 


CHARACTERISTICS aa Seen, icone NOTES 
DATA oc TRANS. TP 


Power/Current Consumption 205/39 | 340/65 | mW/mA 11 
Transfer Rate 
Turn~on Delay 

(Clock to Output) 8 
Turn-off Delay 

(Clock to Output) | 8 
Clock Pulse Width 
Set Up Time (Logica!) 

“0” at Aor B Input | 
Set Up Time (Logical) . 

“41” at Aor B Input 
Output Short Circuit Current ov 


NOTES: 
1. All voltage measurements are referenced to the ground termi- should the isolation diodes become forward biased. 
nal. Terminals not specifically referenced are left electrically 6. Output source current is supplied through a resistor to 
open. ground. ? 
2. All measurements are taken with ground pin tied to zero 7. Output sink current is supplied through a resistor to Vee: 
volts. 8. Refer to AC Test Figure. 
3. Positive current flow is defined as into the terminal referenced. 9 Manufacturer reserves the right to make design and process 
4. Positive logic definition: changes and improvements. 
"UP" Level = 1, “DOWN” Level = “0”. 10. Clock input is driven by a 1kHz square wave for at least 
5. Precautionary measures should be taken to ensure current 8 cycles prior to measurements. 
limiting in accordance with Absolute Maximum Ratings 11. Vec = §.25V. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8276 


AC TEST FIGURE AND WAVEFORMS 


Voc = 5.0V OUTPUT 


1N916 84,50 


il 18pF 


OUTPUT 
IN916 = 84.52 


NOTES: 
1. Unused input connected to 2.6V 
2. input pulse characteristics: 


3. Setup time = 25ns 


Hold time = Ons INPUT: 
CLOCK: Amptitude = 3.0V 


Amplitude = 3.0V ty = te = Sns max 
ty = te = Sns max PRR = 7.5 MHz 


PRR = 15 MHz, Pulse width = 25ns at 50% points Pulse width = 25ns at 50% points 


TYPICAL INPUT/OUTPUT WAVEFORMS 


1 2 thru 7 8 9 thru 15 16 17 18 19 thru 23 24 25 26 27 
OUTPUT QO | | : _I L 


NOTE: tnput B is connected to 2.6V. Transfer Inhibit Connected to OV 
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SiNGCS DUAL 8-BIT SHIFT REGISTER 8 217 


PRODUCT AVAILABLE IN 0°C TO +75°C TEMP RANGE ONLY. 


REFER TO PAGE 16 FOR B AND E PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION TRUTH TABLE 


The 8277 is a dual 8-Bit Shift Register which provides the 
designer with sixteen (16) bits of serial storage operating at 
atypical shift rate of 20MHz. Features of the 8277 are: 


1. TRUE and COMPLEMENT outputs are provided on each Spee 
register’s eighth bit. Shift in “1 
2. Positive edge triggering on clock input. 
3. SEPARATE CLOCK lines (pins 7 and 10) for each 8-bit Shift in “0” 
register are provided as well as a COMMON CLOCK line 
(pin 9) for all sixteen storage bits. 
4. Common RESET (pin 1). Shift in "1" 
5. AND-OR gating to the input of each 8-bit register is 


provided to accomplish the multiplex function. Reset “‘Q” to “0” 
6. Direct replacement for 9328. 


LOGIC DIAGRAM 
= OCT 


Bic = COOOL 
ener Fara! Semmes Baa) ae 


CLOCK 
SEPARATE 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS TEST CONDITIONS 


DATA DATA CLK CLK 


“1 Output Voltage (Q) 
“4 Output Voltage (Q) 
“0” Output Voltage (Q) - 
“0" Output Voltage (Q) 
“0” Input Current 
Data, Reset, Data Select 
Clock Separate 
Clock Common 
“1” Input Current 
Data, Reset, Clock Separate 
Clock Common 


Power/Current Consumption 


Input Voltage Rating 


All Inputs 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8277 


Ta = 25°C and Vcc = 5.0V © 


LIMITS TEST CONDITIONS 


DATA DATA CLK CLK 


CHARACTERISTICS 


Turn-on Delay 
Clock To Output 
Reset To Output 

Turn-off Delay 
Clock To Output 
Reset To Output 

Clock Pulse Width 

Shift Rate 

Data Set-up Time 

Data Hold Time 


NOTES: isolation diodes become forward biased. 
1. All voltage measurments are referenced to the ground terminal. 6. Output source current is supplied through a resistor to ground. 
Terminals not specifically referenced are left electrically open. 7. Output sink current is supplied through a resistor to Vcc: 
All measurements are taken with ground pin tied to zero volts. 8. Manufacturer reserves the right to make design and process 
9 


2. 

3. Positive current flow is defined as into the terminal referenced. changes and improvements. 

4. Positive Logic Definitions: Clock input is driven by a 1kHz square wave for at least 8 cycles 
“UP” Level = ‘1"", “DOWN” Level = “0”. prior to measurement. 

5. Precautionary measures should be taken to ensure current limit- 10. Refer to AC Test Figure. 
ing in accordance with Absolute Maximum Ratings should the 11. Vec= 5.25V 


AC TEST FIGURE AND WAVEFORMS 


. a |=> te Saas CLOCK PULSE: 
P.A. = 3.0V 
90% 
P.R.R. = 15 MHz 
a a is] \ \ P.W.= 15 ns 
—e| 15ns L—P.w, Ty _ ay ere 
_.| [wow 
tseTUP 


1.5V ; 


DATA PULSE: 
P.A. = 3.0V 
P.R.R. = 7.5 MHz 
= P.W. = 25 ns 
Each register is tested separately. T,=T,=5ns 
All T delay measurements taken at 1.5V level. Tsetup = 25 ns 
Tie all unused inputs to 2.6V. THOLD = Ons. 
18 pF on outputs includes probe and jug capacitance. 


TYPICAL APPLICATION 
8-BIT SERIAL ADD/SUBTRACTOR 


CARRY F/F 
O 


SERIAL 

DATA 

INPUT_ 
DATA/SUM © 


ADD/SUB 
CONTROL 


ADD = “0” 
SUB = "1" 
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DESCRIPTION 


The 8280 Decade Counter and 8281 16-State Binary 
Counter are four-bit subsystems providing a wide variety 
of counter/storage register applications with a minimum 
number of packages. 


The 8280 Decade Counter can be connected in the familiar 
BCD counting mode, in a divide-by-two and divide-by-five 
configuration or in the Bi-Quinary mode. The Bi-Quinary 
mode produces a square wave output which is particularly 
useful in frequency synthesizer applications. 


The 8281 Binary Counter may be connected as a divide-by- 
two, eight, or sixteen counter. 


LOGIC DIAGRAMS 


CLOCK1 — 


Ee netics BCD DECADE COUNTER/STORAGE ELEMENT 


4-BIT BINARY COUNTER/STORAGE ELEMENT 


REFER TO PAGE 17 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


Both devices have strobed parallel-entry capability so that 
the counter may be set to any desired output state. A ‘’1” or 
“O” at a data input will be transferred to the associated 
output when the strobe input is put at the “0” level. For 
additional flexibility, both units are provided with a reset 
input which is common to all four bits. A ‘’0’’ on the reset 
line produces ‘‘0”’ at all four outputs. 


The counting operation is performed on the falling (negative- 
going) edge of the input clock pulse, however there is no 
restriction on the transition time since the individual 
binaries are level-sensitive. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8280/81 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS TEST CONDITIONS 


CHARACTERISTICS NOTES 
DATA | DATA 
2.6 | 3.5 Vv 0.8V 2.0V 2.0V 


"1" Output Voltage Output 
(All Outputs) A 
“0” Output Voltage F ‘ F p Output 
(All Outputs) . A 
“0” Input Current 

Strobe 

Data Inputs 

Reset 

Clock 1 

Clock 2 (8280) 

Clock 2 (8281) 
“4 tnput Current 

Strobe 

Data Inputs 

Reset 

Clock 1 

Clock 2 (8280) 

Clock 2 (8281) 
Power/Current Consumption 


Input Voltage Rating 
all Inputs 


Output Short Circuit Current 


Tp = 25°C and Vcc = 5.0V 


LIMITS TEST CONDITIONS 


CHARACTERISTICS 


Clock Mode Ton Delay 
Bit A, B, C, D 
Clock Mode TQ ¢¢ Delay 
Bit A, B, C, D 
Data/Strobe tg, Delay 
Bit A, B,C, D 
Data/Strobe toe Delay 
Bit A, B, C, D 
Toggle Rate 
Strobe Hold Time 
Reset Hold Time 
Strobe Release Time 
Reset Release Time 


NOTES: should the isolation diodes become forward biased. 
1s All voltage measurements are referenced to the ground termi- 6. Measurements apply to each output and the associated data 
nal. Terminals not specifically referenced are left electrically input independently. 
open. 7. Output source current is supplied through a resistor to 
2. All measurements are taken with ground pin tied to zero volts. ground. 
3. Positive current flow is defined as into the terminal re- 8. Output sink current is supplied through a resistor to Vee: 
ferenced, 9. Manufacturer reserves the right to make design and process 
4, Positive NAND logic definition: changes and improvements. 
“UP” Level = 1", “DOWN” Level = 0". 10, Each input is tested separately. 
5. Precautionary measures should be taken to ensure current 11. Refer to AC Test Figures. 
limiting in accordance with Absolute Maximum Ratings 12. Vec = 5.25V. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8280/81 


TYPICAL OUTPUT CHARACTERISTICS 


Lu 

2 — 
r ¢ 

a £ 
x 

a Z 

5 Fr 

a 

a 

=) 

(e) 


Veg(VOLTS) | 


SCHEMATIC DIAGRAM 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8280/81 


AC TEST FIGURES AND WAVEFORMS 


NOTE: Input pulse notations apply unless otherwise specified. 


TOGGLE RATE 
8280 


‘ta 


ta 4 
1 23 4 &5 6 7 8 9 10 


INPUT 


A OUTPUT | | | | | | | 
B OUTPUT f | 
; lt C OUTPUT f | 
CIRCUITS - 
D OUTPUT : | 


8281 
tg le 


ta i 
! L 34 5 67 8 910111213 14 15 16 
INPUT 


aovmur FLLEU LLU 
INPUT PULSE: sourut f[ | [ LJ LJ L 
Amplitude = 2.6V C OUTPUT f | j L 
ty = 25ns, ta = 25ns, 

t = te = 5ns max. secuhidls Se E 


CIRCUIT UNDER TEST 


CLOCK MODE to,,/to¢¢ DELAY 


PULSE OUTPUT 
GENERATOR 


—— — TO OUTPUTS CUTFUT 


ton and to¢¢ are measured from the 

clock input of each binary to the Q INPUT PULSE: 
Output of that binary. Amplitude = 2.6V 
Each Q output will be loaded with P.W. = 30ns 

the following load circuit: t = te = 5ns. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8280/81 


AC TEST FIGURES AND WAVEFORMS (Cont‘d) 
DATA/STROBE ty, /to¢e 


STROBE : INVERT FOR 
PULSE tott 
GENERATOR 


-—- — TO OUTPUTS 


2.6V 
300ns, 50% to 50% 
1 MHz 
te = §ns 
DATA : 2.6V 
PULSE .W. = 500ns 
GENERATOR 500 KHz 


tr = 5ns. 
NOTES: 
1. All resistor values are in ohms. ; ; 
2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corpora- 
tion Model 75A-S8 Capacitance Bridge or equivalent. f = 1 MHz, Vac = 25 MVemey. 
3. All diodes are 1N916. 


MINIMUM STROBE PULSE WIDTH 


PW 


ad TO 
OUTPUTS 


2455 
A,B,C,D t 


INPUT PULSE: 
Amplitude = 2.6V 
t = ty = 5ns. 


MINIMUM RESET PULSE WIDTH 


PULSE 
ENERATOR 


OUTPUTS 


_. TO . 
OUTPUTS : : A,8,C,D \ 
24oF . 


INPUT PULSE: 

Amplitude = 2.6V 

t= te = 5ns max. 

Note: Outputs must be previously brought 
high by placing a ‘‘0’’ on the D strobe input. 
A pulse generator may be substituted for the 
switch. ; 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8280/81. 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 


STROBE/RESET RELEASE TIME 


cco 2 . 
PULSE “sv 
GENERATOR ; STROBE/RESET 


CLOCK: 
 15V 


| 

| 

| 

! 

) 

I I 
ame 
RELEASE 

; TIME ; 


—_ po 


NOTES: 

1. All resistor values are in ohms. 
2. All capacitance vatues are in picofarads and include jig and probe 
capacitance. Capacitance as measured on Boonton Electronic 
Corporation Model 75A-S8 Capacitance Bridge or equivalent. 

f= 1 MHz, Vac= 25MV png. . 
. Alt diodes are 1N916. 


TYPICAL APPLICATIONS 


A2 
@) 


Da Og OO OD Da Dp De Dp 


| Do 


edad adds 


TIMING DIAGRAM 


VARIABLE MODULUS COUNTER. 


Clock, Strobe/Reset: 
Ampl = 2.6V 
tr = tf = 5 ns max. 


PRR = 1 MHz 50% Duty Cycle. 


STROBE 


& CLOCK 


STROBE = OUT ; | | 


128 


SiMGticS BINARY HEXADECIMAL AND BCD DECADE, 


SYNCHRONOUS UP/DOWN COUNTERS 


REFER TO PAGE 17 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION 

The Up/Down Counter is a monolithic MSI circuit con- Entry and propagation of data is performed in a syn- 
taining gates and binaries interconnected to provide a bi- chronous manner with the clock line, which is active on its 
directional divide-by-ten (decade) or divide-by-sixteen (hex- negative going excursion. The input from a previous stage 
adecimal) result as a function of the clock input. or other source is channeled through “Carry In” and its 
The output code of the decade up/down counter is the propagation can be inhibited by the ‘‘Count Enable” tine. 
commonly used BCD (8421) code, and the output sequence “Carry In’ and “Count Enable” input duality gives added 
generated is the binary equivalent of the decimal numbers flexibility in multiple package cascading applications. 

0 through 9. 


Direction of the counter is steered from a single line 
(Up/Down), where a ‘‘0” level will cause a ‘‘down” count 
and a ‘‘1” level will accomplish an “‘up’’ count. 


The hexadecimal up/down counter provides the output 
sequence O through 15 which is presented in a weighted 
binary code (8421). 


Set and Reset on the binary elements provide asynchronous 


entry with respect to the clock line, causing a count of Ail Q outputs of the four binaries sare brought to the out- 
“0” or “15” (8284) or of “0” or “9” (8285), and also side world, together with the Q output of the most 
inhibit propagation of count enable data. significant binary (Q4) and the Carry Out. 


LOGIC DIAGRAM 


ULE 


COUNT o 
ENABLE 


TO POINTS SHOWN 
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SIGN ETICS DIGITAL 8000 SERIES TTL/MSI — 8284/85 


ELECTRICAL CHARACTERISTICS (Over Aecainended Bassas Temperature And Voltage) 


LIMITS . TEST CONDITIONS 


CHARACTERISTICS 


“"1"' Output Voltage 
Q, . Q4, Carry Out 


Qy, Q3, (8284) 


Qy, Q3 (8285) 
Q4 
“O'' Output Voltage 
Q, 1OA7,03,04 and 
Carry Out 
Qq 
“1 Input Current 
Carry In 
Set 
Reset 
Count Enable 
Clock and Up/Down 
“0” Input Current 
Carry In 
Set 
Reset 
Count Enable 
Clock 
Up/Down 
Input Latch Voltage 
Carry In 
Reset 
Set 
Count Enable 
Up/Down 
Output Short Circuit 
Current 


Ta = 25°C and Vcc = 5.0V 


TEST CONDITIONS 


CHARACTERISTICS —e—eEES 


wow ON NON ON NON ON 


Power Consumption 
Propagation Delay 
ton Clock to Oy & Q, 
ton Clock to Q4, Q5, Q3 
tote Clock to O,, Q, 
ton Reset to Q,, 
tort Set to Qn, 
ton Reset to OQ, 
ton Carry In to Carry Out 
to¢¢ Carry Into Carry Out) - 
Clock Min. 1" Interval 
Count Rate ( 
Carry {n, Count Enable, 
& Up/Down Set-Up Time 
Carry In, Count Enable 
& Up/Down Hoid Time 
Set/Reset Pulse Width 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8284/85 


NOTES: ; 
1. All voltage measurements are referenced to the ground Ti Refer to AC Test Figure. 
terminal. Terminals not specifically referenced are left 8. This test guarantees operation free of input latch-up over 
electrically open. the specified operating supply voltage range. 
2. All measurements are taken with ground pin tied to zero volts. 9. Manufacturer reserves the right to make design and process 
3. Positive current is defined as into the terminal referenced. changes and improvements. 
4, Positive NAND Logic Definition: 10. Connect Q4 to count enable, set the counter (1001), and 
“UP” Level = “1, “DOWN” Level = ‘’0”’. count down. The counter will halt at BCD-7 (0111). 
5. Output source current is supplied through a resistor to 11. Pulse is normally at +4.0 volts, falling to O volts for at least 
ground. 100 nsec, 
6. Output sink current is supplied through a resistor to Vee: 12. Vec = 5.25 volts. 
AC TEST FIGURES AND WAVEFORMS 
MODE OF OPERATION 


8284. Binary Synchronous Up/Down Counter 
8285 BCD Synchronous Up/Down Counter 


A. Asynchronous 


8284 Only 
8285 Only 


B. Synchronous 


. COUNT | 
_| SET RESET CARRY IN | ENABLE | UP/DOWN FUNCTION 


“0O"" (0000) 
"15" (1111) 
"9" (1001) 


Hold * 
Hold * 

“Down’’ Count * 
“Up” Count * 


*Function is synchronous with NEGATIVE going transition of the Clock pin. 
X =don’'t care. 


CARRY OUT. 
Carry Outgogq4 = Carry In (4090304 UP + G;O9030,4 DOWN 


Carry Outgags = Carry In (Q1Q04 UP + G,02030, DOWN 


CLOCK MODE (ton AND tof) 


18pF 


TYPICAL LOAD 
= EACH OUTPUT 


912,30R4 | = 


{ 


Reset Tied To Voc 
S71’ Position 1 : 
Sq’ Position 1 


—| 25ns ke 


15V 


—wi 25ns pe 
—>| fet ton 2 


PULSE B 


PULSE A 


Pulse Amplitude = 2.6V 


oy 
\ fF 1.5V 
>| be tope 


Frequency = 5 MHz 
tr =t¢ = 5ns at 10% 
to 90% Points 


PULSE A 


PULSE B 
[1 230R4 


Pulse Width(9) = 25ns at 1.5V 


131 


Set Tied To Vec 


— >| 28ns pe $1‘ Position 2 
Sq' Position 2 
1.8V 
| 
Bi i PULSE B 


fp isv 
Sei Ht tore 


Ss Pos 
Mt tony 


Pulse Amplitude = 2.6V 
Pulse Width = 25ns at 1.5V 
Frequency = 5 MHz 

tr =t¢ = Sns at 10% 

to 90% Points 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8284/85 


AC TEST FIGURES AND WAVEFORMS. (Cont'd) 
SET/RESET MODE (to, and to¢¢) 


25ns 
Vec=5.0V PULSE A | 


OUTPUT 


18pF 


TYPICAL LOAD 
EACH OUTPUT 


Pulse A and B 

Pulse amplitude = 2.6V 

Pulse width (0) =25ns 

Frequency = 5MHz 

t, = te =5ns at 10% to 90% points 


CARRY IN/CARRY OUT (to, and to¢¢) 


CARRY IN 


SET CARRY OUT A CARRY OUT 
CARRY IN 
tON 


Carry in pulse 

Pulse amplitude = 2.6V 

Pulse width (0) = 50ns 
Frequency =10MHz 

t, = te =5ns at 10% to 90% points 


TYPICAL APPLICATIONS 
SYNCHRONOUS EXPANSION UP/DOWN COUNTERS 


OUTPUTS OUTPUTS 


COUNT ENABLE COUNT ENABLE COUNT ENABLE COUNT ENABLE 
CARRY IN CARRY OUT CARRYIN CARRY OUT CARRY IN CARRY OUT CARRYIN CARRY OUT 
UP/DOWN = Loc up/DOWN Clock uP/DOWN clock 


UP/DOWN CONTROL © 
CLOCK © 
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Si 0ties 


COUNTER/STORAGE ELEMENT 


DIVIDE-BY-TWELVE 


8288 


REFER TO PAGE 17 FOR A, F AND QO PACKAGE PIN CONFIGURATIONS. 


DESCRIPTION 


The 8288 Divide by Twelve Counter is a four-bit subsystem 
consisting of divide by two and divide by six counters ina 
14 pin package. For. Divide-by-Twelve operation, output A 
is connected externally to the clock 2 input. 


The 8288 has strobed paralleled data entry capability so 
that the counter may be preset to any desired output state. 
A “1” or “0” at a data input will be transferred to the 
associated output when the strobe input is put at a ‘’0” 
level. For additional flexibility, the 8288 is provided with a 
common reset. A 0“ on the reset line produces “0” at all 
four outputs. 


The counting operation is performed on the falling (nega- 
tive going) edge of the input clock pulse, however, there is 
no restriction on transition time since the individual 
binaries are level sensitive. The data strobe and reset func- 
tions are asynchronous with respect to the clock. The 8288 
is compatible with all Signetics 8000 series elements. 


LOGIC DIAGRAM 


DATA STROBE 
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DIGITAL 8000 SERIES TTL/MS! 
TRUTH TABLE* 


ian ane 
s+ 0+0+0-0-0/> 


0 
0 
0 
0 
0 
0 
0 
0 
; 
1 
1 
1 


-OCF OWN OATH WN OC 


_ 


*Connected for Divide-by-Twelve 
operation (output A connected to 


CP2) 


Hagoee : 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — Ses 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And ee 


‘LIMITS TEST CONDITIONS 


CHARACTERISTICS SATA | Gata NOTES 


“1” Output Voltage 2.6 : . : OutputA| 800uA 6,70 
“O" Output Voltage F P ‘ : OutputA| 16mA 6,8 
“O” Input Current 

Data Strobe F : ; : 

Data Inputs X : ; 

Reset 2 F ; : 

Clock 1 | | 

Clock 2 A : . 
“1” Input Current 

DataStrobe — ‘ 

Data Input ; 

Reset : 

Clock 1 : 

Clock 2 : 


Ta = 25°C and Vcc = 5.0V 


LIMITS TEST CONDITIONS 


DATA DAT. CLOCK | CLOCK 


Clock Mode ty, Delay 
Bit A, B, C, D 
Clock Mode tore Delay 
Bit A, B, C, D 
Data/Strobe tg, Delay 
Bit A, B, C,D 
Data/Strobe to¢¢ Delay 
Bit A, B, C,D 
Toggle Rate 
Strobe Hold Time 
Reset Hold Time 
"Strobe Release Time 


Reset Release Time 


Power/Current Consumption 


Input Voltage Rating 
Data Strobe 
Data inputs 
Reset 


Output Short Circuit Current 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8288 


NOTES: 


1. 


a po Nn 


All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are Jeft electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts, 

Positive current flow is defined as into the terminal referenced. 
Positive NAND Logic definition: 

“UP” Level = “1”, “DOWN” Level = “0”, 

Precautionary measures should be taken to ensure current 


SCHEMATIC DIAGRAM 


es 


oF on™ 


limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Measurements apply to each output and the associated data 
input independently. 

Output source current is supplied through a resistor to ground, 
Output sink current is supplied through a resistor to Vee: 
Refer to AC Test Figures. 

Manufacturer reserves the right to make design and process 
changes and improvements. 

Vec = §.25 volts, 


AC TEST FIGURES AND WAVEFORMS 


NOTE: Input pulse notations apply 
unless otherwise specified. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8288 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 
TOGGLE RATE 


OUTPUTS 
OOo 


84.52 
“rect ee 2.6V 


24 pF 5k 


PULSE TO LOAD 
GENERATOR CIRCUITS 


CIRCUIT UNDER TEST 


tp» |< 
tae] |<— 


Wi2 3 4 5 6 7 8 9 10 11 12 
INPUT 


aoureur J LE LE LILI LEAL 
sumr—_l LI LIL 
C OUTPUT peered inch Seaeaeeeee 

D OUTPUT es ne 


INPUT PULSE: 
Amplitude = 3.4V 
ta = 100ns 

t= 20ns 

tg = 300ns 


CLOCK MODE to,,/to¢¢ DELAY 


PULSE 
GENERATOR 84.52 


24 pF 5k 


1. ton and tore are measured from the 
clock input of each binary to the Q 
output of that binary. 

2. Each O output will be loaded with 

' the following load circuit: 


136 


-- — TO OUTPUTS 2.6V 


INPUT 


INPUT PULSE: 
Amplitude = 2.6V 
P.W. = 30ns 

t = ty = Sns 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8288 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 


DATA/STROBE to, tof 


STROBE 


INVERT FOR 
STROBE ; : : tof 
PULSE 

GENERATOR 


— - —TO OUTPUTS 


24 pF 


DATA PULSE 
GENERATOR 


NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include jig and probe 
capacitance. Capacitance as measured on Boonten Electronic 


Corporation Model 75A-S8 Capacitance Bridge or equivalent. 
f= 1MHz, V,, = 25 MF, A... 


3. All diodes are 1N914. 


STROBE HOLD TIME 


B 
pf 250 ns MAX > 


PULSE 
GENERATOR 


-- - TOOUTPUTS 


PULSE 24pF 


5K 
GENERATOR 


With all outputs initially “O’’, output 
shall have a “‘0’’ to “1” transition. 
With all outputs initially 1°’, outputs 
shall have a ‘‘1”’ to 0” transition. 


Amplitude = 2.6V (from Pulse Generator) 
ty = tf = 50 ns 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8288 


AC TEST FIGURES AND WAVEFORMS (Cont‘d) 
MINIMUM RESET PULSE WIDTH 


PULSE 
GENERATOR 


OUTPUTS 


-.. TO : A,B,C,D 
OUTPUTS . 


24pF 


INPUT PULSE: 

Amplitude = 2.6V 

t= te= 5ns max. 

Note: Outputs must be previously brought 
high by placing a 0’ on the D strobe input. 
A pulse generator may be substituted for the 
switch. 


STROBE/RESET RELEASE TIME 


STROBE/RESET 2 1 


{ 
RELEASE 
ee 


PULSE Ag / 
ENERATOR 


Clock, Strobe/Reset Amplitude = 2.6V 
t, = ty = Sns max. PRR = 1MHz 50% Duty Cycle. 


NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corporation 
Model 75A-S8 Capacitance Bridge or equivalent. f = 1MHz, Vac = 25MVims: 

3. All diodes are 1N916. 
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SiNDticS 


REFER TO PAGE 17 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 


DESCRIPTION 


The 8290 Decade Counter and 8291 Binary Counter are high . 


speed devices providing a wide variety of counter/storage 
register applications with a minimum number of packages. 


The 8290 Decade Counter can be connected in the familiar 
BCD counting mode, in a divide-by-two and divide-by-five 
configuration or in the Bi-Quinary mode. The Bi-Quinary 
mode produces a square wave output which is particularly 
useful in frequency synthesizer applications. 


The 8291 Binary Counter may be connected as a divide-by- 
two, four, eight, or sixteen counter. 


Both devices have strobed parallel-entry capability so that. 


the counter may be set to any desired output state. A 1” 


LOGIC DIAGRAMS AND TRUTH TABLES 


Bi-Quinary (5-2) 


Ed 
°o 
S| 
o 


CLOCK 1 


CLOCK 2 


DATA STROBE 


o-0O-"002+02=20 
orf 0 0O02+$00 
~ re or tt OOO 0 O 


=“~OO000=0000 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


CLOCK 1 
ae 

Sy Rg 

CLOCK 2 © ae 

- Ea 


—— 
DATA STROBE AIO ¢ 


ODNOTAWN—O 
2 wt eet eee eB OOQ0Co0O0d00d0 


~}]{0 000/200 -00 


—— 
VO alls 
Haren nat 


PRESETTABLE HIGH SPEED 
DECADE /BINARY COUNTER 


8290 
8291 


DIGITAL 8000 SERIES TTL/MSI 


or “0” at a data input will be transferred to the associated 
output when the strobe input is put at the ‘‘0’ level. For 
additional flexibility, both units are provided with a reset 
input which is common to all four bits. A ‘0’ on the reset 
lines produces ‘’0”’ at all four outputs. 


The counting operation is performed on the falling (nega- 


tive going) edge of the input clock pulse. 


Triggering requirements are compatible with any of the 8000 
Series elements. 


The various counter arrangements, as well as additional 
applications suggestions may be found in the Signetics 
Handbook “DESIGNING WITH MSI —Counters and Shift 
Registers Vol. 1. 


Decade (BCD) 


Inpu Ao 


je 
(~) 


t 
0) 
1 
2 
3 
4 
5 
6 
7 
8 
9 


oor]? 00" +0 0 
oorerrr/r0000 
7“")pP) a0 00cocde oO 


‘i 
ae 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8290/91 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS TEST CONDITIONS 


DATA | DATA 
2.6 Vv 


1" Output Voltage 
“0” Output Voltage 
“0” Input Current 
Data Strobe 
Data Inputs 
Reset 
Clock 1 
Clock 2 (8290) 
Clock 2 (8291) 
“1” Input Current 
Data Strobe 
Data Inputs 
Reset 
Clock 1 
Clock 2 (8290) 
Clock 2 (8291) 
Output Short Circuit Current A 
B,C, D 
input Voltage Rating 
Data Strobe 
Clock 1 & 2 
Data Inputs 
Reset 


Ta = 25°C and Vcc = 5.0V 


LIMITS TEST CONDITIONS 


DATA DATA CLOCK | CLOCK 
mW/ 0.0V 


Power Consumption/ 0.0V 0.0V 
Supply Current : ; 
Strobe Pulse Width 
Reset Pulse Width 
Strobe/Reset Release Time 
Clock Mode t,,, Delay 
Bit A 
Bits B, C, D 
Clock Mode t off Delay 
Bit A 
Bits B, C, D 
Strobed Data t ,,, Delay 
(All Bits) 
Strobed Data t o¢¢ Delay 
(All Bits) 
Toggle Rate 
Clock Mode Switching Test 


NOTES: 6. Measurements apply to each output and the associated data 
1. All voltage measurements are referenced to the ground termi- input independently. 
nal. Terminals not specifically referenced are left electrically 7. Output source current is supplied through a resistor to 
open. . ground. 
2. All measurements are taken with ground pin tied to zero 8. Output sink current is supplied through a resistor to Voc. 
volts. 9 Refer to AC Test Figures. 
3. Positive current flow is defined as into the terminal referenced. 10. Manufacturer reserves the right to make design and process 
4. Positive NAND Logic definition: changes and improvements. 
“UP” Level = 1", “DOWN” Level = “0”. 11, This test guarantees the device will reliably trigger on a pulse 
5. Precautionary measures should be taken to ensure current with 75ns fall-time. 
limiting in accordance with Absolute Maximum Ratings 12. Not more than one output should be shorted at a time. 
should the isolation diodes become forward biased. 13. Vec = §5.25V. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8290/91 


Tait 


Raa! 


SCHEMATIC DIAGRAM 


Voc 


O 
4k 


STROBE 


O 
t\ 


fF 


ce 


RESISTOR VALUES 


TO 
OUTPUTS 


INPUT PULSE: 
Amplitude = 2.6V 
ton and tog, are measured from the Coe Spas 50% to 50% 
clock input of each binary to the Q t, = te = 5ns 
output of that binary. PRR = 1MHz 
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SIGNETICS DIGITAL 8000 SERIES TTL/MS! — 8290/91 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 
STROBED DATA toy/to¢g DELAY 


TO 
™~ QUTPUT 


PULSE 
GENERATOR 


STROBE, PA = 2.6V : DATA, PA = 2.6V 

PW = 300ns, 50% to 50% PW = 500ns, 50% to 50% 
PRR = 1MHz PRR = 500kHz 

ty = te = Sns t. = t = 5ns 


CLOCK MODE SWITCHING TEST 


8290 


123 45 678 9 10 
INPUT 
aourut SLE LIF LI LIL 
soutpuT J LHS Lo 
C OUTPUT oo oe et 
To ° 
‘OUTPUTS DOUTPUT — j I 


8291 


12345678 910111213141516 
INPUT PULSE: ‘gue 


Aipeusie S45 sourur PUPLPLELLELPLL 
PW = 100ns, 50% to 50% BOUTPUT SLIOLS LS L 


PRR = 2.5MHz C OUTPUT 


t. = 20ns, t, = 75ns D OUTPUT ee 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8290/91 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 
MINIMUM STROBE PULSE WIDTH 


TO 
OUTPUTS 
c 
1 ABC,D~ | 


INPUT PULSE: 
Amplitude = 2.6V 


t= = 5ns 


MINIMUM RESET PULSE WIDTH 


PULSE 
ENERATOR 


> careune H OUTPUTS 


A,B,C,D 
Cy 


INPUT PULSE: 

Amplitude = 2.6V 

ty = te = Sns, 

Note: Outputs must be previously 
brought high by placing a “‘0”’ on 

the D strobe input, A pulse generator 
may be substituted for the switch. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8290/91 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 
TOGGLE RATE 


INPUT —sV. 
cc 8290 


123 45 67 8 9 10 
INPUT 


AouTPuT J LJ LJ LJ LJ L 

. sourpur__t LJ LW 

us ee ee 
OUTPUTS C OUTPUT 

poutpur___ Es OL 


8291 
123456 7 8 910111213141516 


INPUT 


aouteut J LILELI LAL LIL 
INPUT PULSE: , souteut_S LJ LS LS L 
Amplitude = 2.6V pein) ears Saeed fees 
ty = te = Sns max. ial oaks 
PRR = 40MHz, 50% duty cycle. : poureut______ J SL 


STROBE/RESET RELEASE TIME 


GENERATOR 


[0 7 1.5V 
PULSE ; STROBE/RESET 


| 
| 
l 
I 


CLOCK 
* 1.5V 
| 


| RELEASE | 
| 


1 TIME 
PULSE 
ENERATOR 
a Ja 


NOTES: 
1. All resistor vatues are in ohms. 
2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corporation 


Model 75A-S8 Capacitance Bridge or eqisivalent. f = 1MHz, Vac™ 25MV ems: 
3. Ali diodes are 1N916. ; 
4. R1 = 20k, R2= 1462, C1 = 3OpF. 
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SiNNOties 


DESCRIPTION 


The 8292 Decade Counter and 8293 Binary Counter are low 
power devices providing a wide variety of counter/storage 


register applications with a minimum number of packages. 


The 8292 Decade Counter can be connected in the familiar 
BCD counting mode, in a divide-by-two and divide-by-five 
configuration or in the Bi-Quinary mode. The Bi-Quinary 
mode produces a square wave output which is particularly 
useful in frequency synthesizer applications. 


The 8293 Binary Counter may be connected as a divide-by- 
two, four, eight, or sixteen counter. 


Both devices have strobed parallel-entry capability so that 
the counter may be set to any desired output state, A “1” 


LOGIC DIAGRAMS AND TRUTH TABLES 


Bi-Quinary (5-2) 


S| 
oO 


[=] 
~oo0qo -0o 00 0° 
- ee eB eww OOOO CO 


on7r 70004700 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


on-o 70002 


Binary 


Inout Ap | Bo | | Po| 


CLOCK 1 


DATA STROBE 


THR ONAZS0MV HMR ON=WO0 
-O-0-0-0-0-0-0-0 
--00-=00-3200=-=00 
“--=-9C0OO0O-=]=43 40000 
emp es-4242434-00000000 
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PRESETTABLE LOW POWER 
DECADE /BINARY COUNTER 


REFER TO PAGE 18 FOR A, F AND OQ PACKAGE PIN CONFIGURATIONS. 


8292 
8293 


DIGITAL 8000 SERIES TTL/MSI 


or “0” at a data input will be transferred to the associated 
output when the strobe input is put at the “0” level. For 
additional flexibility, both units are provided with a reset 
input which is common to all four bits. A ‘‘0’ on the reset 
line produces ‘‘0”’ at all four outputs. 

The counting operation is performed on the falling (negative- 
going) edge of the input clock pulse. 


Triggering requirements are compatibie with any of the 8000 
Series elements. 


The various counter arrangements, as well as additional 
applications suggestions may be found in the Signetics 
handbook “DESIGNING WITH MSI.” Counters and Shift 


Registers, Volumn I. 


Decade (BCD) 


> 
SB 
Cc 
ot 
Ea 
3S 
S| 
S 


ONDNATAWN-O 
-0O-0-0-0-0 
©CO-+=00--00 
COf-]=--=0000 
-=-900000000 


cm 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8292/93 


‘ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS TEST CONDITIONS 


CHARACTERISTICS NOTES 
. DATA | DATA 


1" Output Voltage 
“0" Output Voltage 
“O" Input Current 
Data Strobe 
Data Inputs 
Reset 
Clock 1 
Clock 2 (8292) 
Clock 2 (8293) 
“1” Input Current 
Data Strobe 
Data Inputs 
Reset 
Clock 1 
Clock 2 (8292) 
Clock 2 (8293) 
Output Short Circuit Current 
Input Voltage Rating 
Data Strobe 
Clock 1 and 2 
Data Inputs 
Reset 


Tp = 25°C and V¢c = 5.0V 


LIMITS TEST CONDITIONS 


DATA | DATA aa bea 


Power/Current Consumption 


Clock Mode t,,, Delay 
(All Bits) 

Clock Mode to¢¢ Delay 
(All Bits) 

Strobed Data ton Delay 
(Al Bits) 

Strobed Data to¢¢ Delay 
(All Bits) 

Clock Mode Switching Test 

Strobe Pulse Width 

Reset Pulse Width 


Strobe/Reset Release Time 


Toggle Rate 
NOTES: ¢ 

1. All voltage measurements are referenced to the ground termi- 6. Measurements apply to each output and the associated data 
nal. Terminals not specifically referenced are left electrically input independently. 
open. : . 7. Not more than one output should be shorted at a time. 

2. All measurements are taken with ground pin tied to zero 8. Output source current is supplied through a resistor to ground. 
volts. 9. Output sink current is supplied through a resistor to Vee: 

3. Positive current flow is defined as into the terminal referenced. 10. Refer to AC Test Figure. 

4. Positive NAND Logic Definition: 11. Manufacturer reserves the right to make design and process 
“UP” Level = 1’, “DOWN” Level = “0”. changes and improvements. 

5. Precautionary measures should be taken to ensure current 12. This test guarantees the device will reliably trigger on a pulse 
limiting in accordance with Absolute Maximum Ratings with a 75ns fall-time or less, 
should the isolation diodes become forward biased. 13. Vec = §.25 volts. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8292/93 
AC TEST FIGURES AND WAVEFORMS 


CLOCK MODE to,/to¢¢ DELAY 


PULSE 
GENERATOR 
TO 
OUTPUTS 
12pF 


NOTE: 

1. ton and to¢¢ are measured from the 
clock input of each binary to the Q 
output of that binary. 


INPUT PULSE: 
Amplitude = 2.6V 

P.W. = 30ns, 50% to 50% 
tr = te = Sns 

PRR = 1MHz 


-STROBED DATA top/togg DELAY 


STROBE 


INVERT 
FOR 
TO 
OUTPUTS 


12pF 


PULSE 
GENERATOR 


Strobe, 

P.A. = 2.6V ; = 2.6V 

P.W. = 300ns, 50% to 50% 500ns, 50% to 50% 
PRR = 1MHz = 500KHz 

ty = te = Sns = Sns 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8292/93 


AC TEST FIGURES AND WAVEFORMS (Cont‘d) 
CLOCK MODE SWITCHING TEST 


8292 
INPUT 


aourutt) LILI LILA L 
soureut—tS LS Lo 
courut____f L_ 
pouteut————______FL 


12345 678 9 10 


PULSE OUT wh 12pF 
GENERATOR 1 ouTeuTS 8293 


INPUT 


aoureut J LILI LULL LI L$ 
soureuT J LS LS LIL 
CIRCUIT UNDER TEST COUTPUT ef a 
D OUTPUT Se 


123456 7 8 910111213141516 


INPUT PULSE: 

Amplitude = 3,4V 

P.W. = 100ns, 50% to 50% 
PRR = 2,5MHz 

t. = 20ns 


r 
te = 75ns 


MINIMUM STROBE PULSE WIDTH 


PULSE 
ENERATOR 

PULSE OUTPUTS 
ENERATOR| ABCD 


ae TO 
OUTPUTS 


12pF 


INPUT PULSE: 
Amplitude = 2.6V 
ty = tg = Sns max. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8292/93 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 
MINIMUM RESET PULSE WIDTH 


_. 90 
OUTPUTS : OUTPUTS 


A,B,C,D 
12pF 


INPUT PULSE: 

Amplitude 2.6V 

ty = te = Sns max. 

NOTE: Outputs must be previously 

brought high by placing a ““Q” on the 

D strobe input. A pulse generator may 
be substituted for the switch. 


TOGGLE RATE 


8292 


123 45 6 7 8 9 10 
INPUT 


spouTpeuT. ff Ls L__ 
coureut__ —COd| t™té<“<—é‘—C LL) 
D OUTPUT. J l 


TO 12pF 


OUTPUTS 
8293 


41234567 8 910111213141516 
INPUT 


aourputl LILES LILI LI LILI 
sour PLE LELI1 
CIRCUIT UNDER TEST coureut__f| LJ L 
poureut__ =f © &L 


INPUT PULSE: 

Amplitude = 2.6V 

PRR = 5MHz, 50% duty cycle 
ty = te = Sns max, 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8292/93 


AC TEST FIGURES AND WAVEFORMS (Cont'd) 
STROBE/RESET RELEASE TIME 


PULSE 1.5V 
GENERATOR STROBE 
Ao . 


RELEASE 
TIME 


Ao / 


CLOCK, STROBE/RESET: 
Amplitude = 2.6V 

PRR = 1MHz, 50% duty cycle 
ty = te = Sns max. 


NOTES: 
1. All resistor values are in ohms. 
2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corporation 


Model 75A-S8 Capacitance Bridge or equivalent, f= 1IMHz, Va, = 25MV ins: 
3. All diodes are 1N916. 
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Siqnttics 


NIXIE DECODER/DRIVER 


8101 


REFER TO PAGE 18 FOR B AND E PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION 


The 8T01 Nixie* Decoder/Driver is a one-out-of-ten decoder 
which has been designed to provide the necessary high 
voltage characteristics required for driving gas-filled cold- 
cathode indicator tubes. 


It may also be utilized in driving relays or other high 
voltage interface circuitry. The element is designed using 


LOGIC DIAGRAM 


DECIMAL # 


TTL techniques and is therefore completely compatible 
with DTL and TTL elements. 


The specially designed output drivers provide the necessary 
stable output state. There are no input codes where all 
outputs are “‘off’’ or where more than one output can be 
turned ‘‘on.”’ 


TRUTH TABLE 


INPUT OUTPUT 


0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 


-~amwm@e OQQ0O~-—2—2=2 0000 
--00—-=-0CO--00--00 
=O ]20 2902] 0202000 
OBMBDWDNOWDOAN OA OAWNH =] OS 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


CHARACTERISTICS 


“1” Output Voltage 

“O" Output Voltage 

“1” input Current 

“0” Input Current (Aand D) 
“0” Input Current (Band C) 
Power Consumption 


NOTES: 

1. Alf voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced 
are left electrically open. 

2. Alf measurements are taken with Pin 8 tied to zero volts. 

Positive current flow is defined as into the terminal referenced. 
4, Positive NAND Logic definition: 


e 


ve [wax [airs | arors | oureurs 
V 


1.0mA 
5.0mA 


“UP” Level = 1", “DOWN” Level = ’’0”. 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

6. Manufacturer reserves the right to make design and process 
changes and improvements. 

7. S8TO1B operating temperature range is -20°C to +85°C. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T01 


SCHEMATIC DIAGRAM TYPICAL APPLICATIONS 


HIGH VOLTAGE 
INDICATORS 


DECIMAL ~ 


3ouT 


8T01 is used to decode output of 8280 or 8281 counter 
and drive NIXIE* indicator tubes. 
An 8275 Quad-Latch is used as an intermediate storage register. 


*A trademark of the Burroughs Corporation. 
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SiQNOties 


DESCRIPTION 


The 8T04 consists of the necessary logic to decode a 4-bit 
BCD code to seven segment (0 through 9) readout, as well 
as some selected signs and letters. 


Incorporated in this device is a blanking circuit which turns 
all segments off when activated. The blanking circuit allows 
suppression of all numerically insignificant zeros, thereby 
presenting an easily read display. 


LOGIC DIAGRAM 


REFER TO PAGE 18 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 
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SEVEN SEGMENT 
DECODER/LAMP DRIVER 


8104 


DIGITAL 8000 SERIES TTL/MSI 


Also included is the necessary circuitry to implement 
suppression of leading and/or trailing zeros. A Lamp Test 
control is provided to turn all segments on. The Lamp Test 
allows the viewer to check the validity of the display 
lamps. 


High performance bare collector output transistors are used 
in the 8T04 for directly driving incandescent lamps or com- 
mon anode LED displays. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T04 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS . TEST CONDITIONS 


CHARACTERISTICS 
RBO | DRIVEN 
3.1 V. 


1" Output Voitage 
RBO 
“O"' Output Voltage 
RBO 
A-G 
“1 Output Leakag 
Current (A-G) 
“1" Input Current 
RBI 
LT ° 
All Other Inputs 
“O" Input Current 


NOTES 


Ali Other Inputs 
Input Latch Voltage 

Power/Current Consumption: 
“S" Temperature Range 
“N” Temperature Range 


NOTES: 

1. All voltage measurements are referenced to the ground terminal. 7. Output source current is supplied through a resistor to ground. 
Terminals not specifically referenced are left electrically open. 8. Output sink current is supplied through a resistor to Vee: 

2. All measurements are taken with ground pin tied to zero volts. 9. See truth table: ‘'1’’ Threshold = 2.0V for a,b,c,d. 

3. Positive current is defined as into the terminal referenced. “0” Threshoid = 0.8V for a,b,c,d. 

4. Positive NAND Logic Definition: . 10. Connect an external 1k +1% resistor to the output for this test. 
“UP” Level = 1"", “DOWN” = “0O".” 11. This test guarantees operation free of input latch-up over the 

5. Precautionary measures shoutd be taken to ensure current limit- specified operating supply voltage range. 
ing in accordance with Absolute Maximum Ratings should the 12. Manufacturer reserves the right to make design and process 

; isolation diodes become forward biased. ; changes and improvements. 
. 6. Measurements apply to each gate element independently. ; 13. Vec = §.25V.. — 


TEST FIGURE FOR “0” OUTPUT VOLTAGE 


OUTPUT 


Each output is tested separately in the ON state. 


154 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T04 


SCHEMATIC DIAGRAM 


10.4k wae 
es - 
Vee > F ian 1.0 
° : K 
=i 
a5 a 8x 
aan 
10.4 oG 
+ + 1.0 
k 
8k 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T04 


TRUTH TABLE | | : 


INPUTS OUTPUTS 


BV/REBO DISPLAY 
INPUT CODE LAMP TEST OUTPUT STATE CHARACTER 
0 


X 


(Note 1 & 2) 


(Note 2) 


xX 
X 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 


---.+-0qe00nR0e00fr++2 200000 x x 
=- 000027 00-000 x x 
Bek eS Es Ss IS. OS See Sy SSS SS 
x «— «KKK KKK KK KKK KK A OK Xx 
-e-e-/70rfF000fr+,00000++ 0/8 
=-=]-0O0f+-c0qe0000 0000+ =0 
-OfFcfr8 484 -0+00+002 0 = 
- OoOrfF0f2e82 2.02022 +002 +0 
-o},-oj-red0qe0c-0cce0rsr-=+02-0 
Bape OQ, 00000000222 0/160 


= = = wm ow = =| = = =| = = we wo = SO © 


*COMMA 


X = Don’t care, either ‘1’ or “0”. A 
BI/RBO is an internally wired OR output. Cc 
il |e 
NOTE: G 
1. BI/RBO used as input. cc 
2. BI/RBO should not be forced high when a,b,c,d, RBI el] (|< 
terminals are low, or damage may occur to the unit. — 
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SHOES 


DESCRIPTION 


The 8T05 consists of the necessary logic to decode a 4-Bit 
BCD code to seven segment (0 through 9) readout as well as 
some selected signs and letters. 


A Ripple Blanking input is provided to implement suppres- 
sion of leading and/or trailing zeros. The suppression of all 
numerically insignificant zeros provides an easily read 
display. 


Incorporated in the Ripple Blanking output (BI/RBO) is the 
facility to ground all the outputs. Blanking of the outputs 
allows for intensity modulation. 


LOGIC DIAGRAM 


~ DECODER/TRANSISTOR DRIVER 


REFER TO PAGE 18 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


SEVEN SEGMENT 


8105 


DIGITAL 8000 SERIES TTL/MSI 


A Lamp Test input is provided which, when grounded 
forces all segment outputs high. This allows the viewer to 
check the validity of the display presentation by testing the 
integrity of the lamps. 


The 8TO05 has resistor pullups on the outputs to provide 
source current sufficient to drive interfacing elements. This 
allows the unit to drive high voltage transistors for neon 
displays. The 8TO5 can also be used to drive common 
cathode LED displays at moderate light intensity levels. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T05 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS 
CHARACTERISTICS 


A-G “1" Output Voltage 
A-G Output Source Current 
A-G "0" Output Voltage’ 
RBO ‘1 Output Voltage 
RBO “0” Output Voltage 
“1 Input Current 

RBI 

LT 

All other Inputs 
“0” Input Current 

RBI 

BI 

LT 

All Other tnputs 
Input Voltage Rating 
Power/Current Consumption: 
“S” Temperature Range 
““N” Temperature Range 


NOTES: 


1. 


w 


6. 


All’ voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

All measurements are taken with ground pin tied to zero volts. 
Positive current is defined as into the terminal referenced. 
Positive NAND Logic Definition: 

“UP” Level = “1, “DOWN” Level = ‘’0’’. 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Measurements apply to each element independently. 


TYPICAL CHARACTERISTIC CURVES 


TYPICAL CURRENT SINK 
CAPABILITY VERSUS VcfP(SAT) 
(OUTPUTS A-G) 


IgunimA) 


Vee (VOLTS) 
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394/75) mW/mA 
110/85| mW/mA 


Vout (VOLTS) 


TEST CONDITIONS 


LT 
RBO 
BI 


OUTPUTS | NOTES 
DRIVEN 
INPUTS 


~500uA 
1.0V 
+500uA 


Output source current is supplied through a resistor to 
ground. 
Output sink current is supplied through a resistor to Vee: 


See truth table: ‘’1’° Threshold = 2.0V for a,b,c,d. 

“0” Threshold = 0.8V for a,b,c,d. 
This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 
Manufacturer reserves the right to make design and process 
changes and improvements. 
Vec = §.25V. 


TYPICAL OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 
(OUTPUTS A-G) 


loutimA) 
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SCHEMATIC DIAGRAM 
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TRUTH TABLE 
BI/RBO 
INPUT CODE LAMP TEST 


) 
(Note 1 & 2) 
0 


(Note 2) 
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SEVEN SEGMENT 
DECODER /DISPLAY DRIVER 


8106 


REFER TO PAGE 18 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


DESCRIPTION 

The 8T06 is a monolithic MSI circuit consisting of the nec- 
essary logic to decode a 4-bit BCD code to drive 7-segment 
indicators directly. Open-collector outputs are used for high 
current source applications, such as driving common 
cathode LED displays and discrete active components. The 
8TO6 seven segment decoder/driver accepts a 4-bit binary 
code and decodes all possible inputs as decimals 0-9 or 
selected signs and letters. Auxiliary inputs are provided for 


LOGIC DIAGRAM 
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maximum versatility. The ripple blanking inputs (RB!) and 
the ripple blanking output (RBO) may be used for auto- 
matic leading and/or trailing-edge zero suppression. The 
RBO output also acts as an overriding blanking input (BI) 
which may be used for intensity modulation or strobing of 
the display. A lamp test (LT) input is provided to check the 
integrity of the display by activating all outputs indepen- 
dent of the input code. 


SIGNETICS DIGITAL 8000 SERIES TTLIMSI — 


8T06 


ELECTRICAL CHARACTERISTICS (Over Recommended sens Temperature And Voltage) 


CHARACTERISTICS _ 


“1” Qutput Voltage 
. RBO . 
‘“O" Output Voltage 
(A-G) 
RBO 
oe Output Leakage Current 
(A-G) } | 
4" Input Current 
RBI 
LT 
_ All Other Inputs 
“0” Input Current 
RBI 
BI 
LT 
All Other Inputs 
Input Voltage Rating 
Power/Current Consumption: 
“S’' Temperature Range 
“N" Temperature Range 


NOTES: 
1. All voltage measurements are referenced to the grou ind terminal. 
Terminals not specifically referenced are left electrically open. 
2. Ali measurements are taken with ground pin tied to zero volts. 
3. Positive current.is defined as into the terminal referenced. 
4. Positive NAND Logic Definitions: 
“UP” Level = "1", “DOWN” Level = ‘’0’’. 
5. Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
{isolation diodes become forward biased. . 
6. Measurements apply to each etre elernent independently. 


TEST FIGURE FOR tg” OUTPUT VOLTAGE 


‘TEST CONDITIONS 


RBO 
B1 


Output source current is supplied through a resistor to ground. 
Output sink current is supplied through a resistor to Vee: 
See truth table: “1’’ Threshold = 2.0V for a,b,c,d. 

“O" Threshold = 0.8V for a,b,c,d. 
Connect an external 1k +1% resistor to the output for this test. 
This test guarantees operation free of input latch-up over the 
specified operation supply voitage range. 
Manufacturer reserves the right to make design and process 
changes and improvements. 
Voc = 5.25 volts. - 


OUTPUT 


Each output is tested separately in the ON state. 
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SCHEMATIC DIAGRAM 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T06 


TRUTH TABLE — | S36 , 
INPUTS OUTPUTS | | 
BI/RBO DISPLAY 
INPUT CODE LAMP TEST OUTPUT STATE CHARACTER 


(Note 1 & 2) 


(Note 2) 


ru 


J 


Lt 


== 552545455464 000 COC OOOO xx 
==2=-32-0000-+2+ -00000~xx 
m- OOF 2007730032000 x xX 
=-0O0O- 0-022-007-7020 00xx 
CO-0Oo-00 0-0-0 COA OA 0 oO = 
om-~on0oOOoOses202-22000-00 = 
PS =~ a = 
t 


x KK KK KK KKK KKK KK MOK K 
oo orc corre Or Or Fr Or OO = 
ooo BF OO wm eB eB OO BW Be Se KS OO = 
CO7 @ OO me ae mw eon nos 2 OO = 
oreooo0o 0 0 2e or fF Or fF Or OO = 


oY ait ap) 


*COMMA 


X = Don't care, either ‘1% or ‘0”. A 
BI/RBO is an internally wired OR output. . aD 


NOTE: a ( 6 |e 

1. BI/RBO used as input. 

2. BI/RBO should not be forced high when a, b, c, d, RBI e] 
terminals are low, or damage may occur to the unit. ae 


SiMGES QUAD BUS DRIVER] ST ()Q 


REFER TO PAGE 18 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION 

The 8TO9 is a high speed quad bus driver device for appli- (control input ‘’0’’). This eliminates the resistor pull-up re- 
cations requiring up to 25 loads interconnected on a single quirement while providing performance superior to open 
bus. . collector schemes. Each output can sink 40mA and drive 
The outputs present a high impedance to the bus when dis- 300pF loading with guaranteed propagation delay less than 
abled, (control input ‘1’’) and active drive when enabled 22 nanoseconds. 

LOGIC DIAGRAM AND TRUTH TABLE SCHEMATIC DIAGRAM 


DATA 
DISABLE 
- 1 P : : 
LE 
4 DISAB 
9 DATA 
10 DISABLE 
13 DATA 
DISABLE 


ae oe 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


DISABLE 


LIMITS TEST CONDITIONS 


CHARACTERISTICS NOTES 


“1” Output Voltage -5.2mA 
“O" Output Voltage . 0.4 : ; 40mA 


Output Leakage Current +40 . 0.4V or 2.4V 
“1 Input Current 40 

“0” {nput Current , -2.0 

Input Latch Voltage 

Power/Current Consumption 236/45 | 340/65 

Output Short Circuit Current -120 
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LIMITS TEST CONDITIONS 
. NOTES 


10 
20 
14 
22 
14 
22 


Ta = 25°C and Vcc = 5.0V 


CHARACTERISTICS 


Propagation Delay 
Data to Output 


tpd+ tpd- 


30pF load 
300pF load 
Disable to Output 
30pF load 
300pF toad 
30pF load 
300pF load 


High Z to 0, 0 to High Z 


High Z to 1, 1 to High Z 


NOTES: 

1. All voltage measurements are referenced to the ground should the isolation diodes become forward biased. 
terminal. Terminais not specifically referenced are left 6. Measurements apply to each output and the associated 
electrically open. data input independently. 

2. All measurements are taken with ground pin tied to zero 7. Output source current is supplied through a resistor to 
volts. ground. 

3. Positive current flow is defined as into the terminal referenced. 8. Output sink current is supplied through a resistor to Vee: : 

4. Positive NAND Logic definition: 9. Refer to AC Test Figures. 

“UP” Level = ‘'1"’, ““DOWN” Level = ‘‘0”. 4 10. Manufacturer reserves the right to make design and process 

5. Precautionary measures should be taken to ensure current changes and improvements. 
limiting in accordance with Absolute Maximum Ratings 11. Vec = 5.25 volts. 


‘AC TEST FIGURES AND WAVEFORMS 
, PROPAGATION DELAY (DATA TO OUTPUT) 


2.6V 
3322 
To 
OUTPUTS 
CL 1.2k 


INPUT PULSE: 

t, = ts = Sns (10% TO 90%) 

Ton ——-| J ——->| j~-———Tott FREQ. = 1MEG. (50% DUTY CYCLE) 
1 | i AMP. = 2.6V 


PULSE 
GENERATOR 


DATA 1.5V 1.5V 


INPUT | | 


FIGURE 1. 
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AC TEST FIGURES AND WAVEFORMS (Cont'd) 
PROPAGATION DELAY (“0” TO HIGH Z) 


PULSE 
GENERATOR 


DISABLE 
(NPUT INPUT PULSE: 


t, = te = 5ns(10% TO 90%) 
FREQ. = 200kHz 
AMP = 2,6V 


FIGURE 2.° 


PROPAGATION DELAY (“1” TO HIGH Z) 


PULSE 
GENERATOR To 
- : OUTPUT 


DISABLE 
INPUT 


OUTPUT his 14 INPUT PULSE: 
| K F I isv t, = te = 5ns(10% TO 90%) 
| | FREQ. = 200kHz 


| 
| 
—So— | | AMP = 2.6V 


FIGURE 3. 
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TYPICAL APPLICATION 


1/4(8TO9) 


The above figure illustrates usage of the 8T09 in data pro- registers, etc.). Transfer from any source to any load, in- 


cessing logic. For example, FF4 thru FF, may represent cluding transfers from one register to another, can take 
bit X in each of several munctOns ina minicomputer (accu- place along the single path labeled “BUS”. 
mulators, MQ register, index registers, indirect address 
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BUS FLIP-FLOP 


REFER TO PAGE 18 FOR B,E AND R PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 
DESCRIPTION LOGIC DIAGRAM 


The 8110 is a high speed Quad D flip-flop with a con- 
trolled impedance output for use in bus-organized sys- 
tems. The high current sink capability permits up to 20 
standard loads to be interconnected on a single bus. The 
outputs present a high impedance to the bus when disabled 
(Control Input ‘’1‘‘) and active drive when enabled (Control 
Inputs 0’). 

All four D-type flip-flops operate from a common clock 
with data being transferred on the low-to-high transition of 
the pulse. 


A common clear input resets all flip-flops upon application 
of a logic “1” level. 


Data will be stored if either one or both inputs to the Input 
Disable NOR gate is a logic ‘1’. 


TRUTH TABLE 


0, refers to the output state before a clock pulse. 


0, + 1 refers to the output state after a clock pulse. 


ELECTRICAL jikianaer Gackt aes (Over Recommended Operating Temperature And a, “pom 


Po uiMTs | = testconpitions = CONDITIONS 
ae OUT | OUT bs NOTES 
U pis 1| pis 2| CLEAR |CLOCK| OUTPUT 


Vv 2.0V | 0.8V 0.8V | 0.8V | 0.8V 
Vv : . ; 0.8V | 0.8V | 0.8V 

WA . : +2.0V] +2.0V!] 0.8V 
MA , S ; K : . 
MA ; : z ‘ . 

mA F 

mA F F . : : 

10mA | 10mA 


CHARACTERISTICS 


“1 Output Voltage 


0" Output Voltage 


Output Leakage Current 


(High Impedance State) 


““1"" Input Current 


D,, Inputs 


All Other Inputs 


“OQ” Input Current 


Dy Inputs 


All Other Inputs 


input Latch Voltage 
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Ta = 25°C and Voc = 5.0V 


_ * = p kiwrs . | = TeSTcoNDITIONS = TEST | = TeSTcoNDITIONS = 
CHARACTERISTICS | out | out NOTES 
ENS Dis 1| DIS 2 OUTPUT 


Propagation Delay 
Clock to Output 
= 30pf 
CL = 300pf 
Disable to Output 
High Z to Lagic 0 
State (C, = 300pf) 
Logic 0 State to 
High Z (CL = 300pf) 
Clear to Output 
CL = 30pf 
Cy = 300pf 
Set Up Time 
Data 
Input Disable 
Hold Time 
Data 
Reset Pulse Width 
Clock Frequency 
Clock Pulse Width 


Positive 
Negative 
Power Supply Current 0.4V | 0.4V | 0.4V] 4.5V] 0.4V 1 0.4V 
Output Short Circuit Current 45V | 0.4v }) 0.4V |) 0.4V} 0.4V | 0.4V 
NOTES: 
1. All voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced are should the isolation diodes become forward biased. 
left electrically open. 6. °QOutput source current is supplied through a resistor to 
2. All measurements are taken with ground pin tied to zero volts. ground. 
3. Positive current flow is defined as into the terminal re- 7. Output sink current is supplied through a resistor to Vee 
ferenced, : 8. Vec= §.25V. 
4. Positive logic definition: ‘’UP’’ Level = “1, “DOWN” 9 Manufacturer reserves the right to make design and process 
Level = ‘‘Q’, changes and improvements. 
5. Precautionary measures should be taken to ensure current 10. Measured to 1.5V level of output waveform. 
limiting in accordance with Absolute Maximum Ratings 11, Measured to 10% level of output waveform. 
TYPICAL APPLICATIONS 


TO TTL LOADS TO BUS LINES 


_ 
140A } 
5.08mA 
LEAKAGE 


CURRENT 


40nA | 
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TYPICAL APPLICATIONS (Cont'd) 


*COMMON ANODE 
LEO DISPLAYS 
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*DISPLAY 
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DUAL LINE DRIVER 8113 


REFER TO PAGE 18 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION 


The 8T13 is a monolithic Dual Line Driver designed to drive 
50 ohm or 75 ohm coaxial transmission lines. TTL multiple 
emitter inputs allow this line driver to interface with stand- 
and TTL or DTL systems. The outputs are designed to 
drive long lengths of coaxial cable, strip line, or twisted 
pair transmission lines with impedances of 50Qto 50022. 


Key Design Benefits: 


a. 


2 


High-Power Drive Capability: 
Specified at -75mA sink current rating at 2.4 volts 
(V “1” out) at 25°C. 


. Party-Line Operation: 


Emitter-follower outputs enable two or more drivers 
to drive the same line. This permits multiple time- 
shared terminal connections since these drivers have no 
effect upon the transmission line unless activated. 
Input gating structure allows employment of the ‘‘OR” 
as well as the “AND” function. 


High Speed: ton = toff = 20ns (max). 


Input Clamp Diodes: Protects inputs from line ringing. 
. Single 5 Voit power supply. 


g. Short Circuit Protection: 
Incorporates a latch-back short circuit protection feature 
which protects the device by limiting the current it may 
source when operating under conditions of zero load 
resistance. 


LOGIC DIAGRAM 


9 


Vec = PIN 16 
GND = PIN 8 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS 
CHARACTERISTICS 


“1’’ Output Voltage 

“4” Output Leakage Current 
“O" Output Leakage Current 
“0” Input Current 


“1” Input Current 


LIMITS 


CHARACTERISTICS 


Turn-On Delay 


Turn-Off Delay 


Power/Current Consumption: 
Output at 0” 

Output at “1” 

Input Latch Voltage 

“1"" Output Current 

Output Short Circuit 

Input Clamp Voltage 


TEST CONDITIONS 
AND GATE | AND GATE #1 jeune 
ane ore st OTHER OF #2 OUTPUTS | NOTES 
eee INPUTS | AND GATE 


-75mA 
3.0V 
0.4V 


TEST CONDITIONS 


AND GATE 


0.8V 

2.0V 
OV 
OV 2.0V 
OV 


INPUTS 
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NOTES: ; 

1. All voltage measurements are referenced. to the ground termi- 
nal. Terminals not specifically referenced are ieft electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. ae 

3. Positive current is defined as into the terminal referenced. 

4, Positive logic definition: 

“UP” Level = 1", “DOWN” Level = “0”, 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

6. Output source current is supplied through a resistor to 
ground. 

Ts With forced output voitage of 3 volts no more than 500 WA 


SCHEMATIC DIAGRAM 


will enter the driver when output is in ‘’O” state. Vec = OV. 
ale = 372 to ground. 

Load is 372 in paraliel with 1000pF. 

Manufacturer reserves the right to make design and process 
changes and improvements. 

This test guarantees Operation free of input latch-up over the 
specified operating supply voltage range. 

loc is dependent upon loading. loc timit specified is for 
no-load test condition. 

Reference AC Test Figure and Pulse Requirements. 


Reference ‘‘Typical Output Current vs Output Voltage 
Curve.”’ 
Ve = 5.25 voits. Power Consumption specified for both 


drivers in package. 


AC TEST FIGURE AND WAVEFORMS 


OUTPUT 


INPUT PULSE: 


Amplitude = 3.0V 
PW = 40ns (50% Duty Cycle) 
t, = ts <5ns (10% and 90% measurement points) 
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PULSE REQUIREMENTS 


OUTPUT 
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TYPICAL OUTPUT CURRENT VERSUS OUTPUT VOLTAGE CURVE 


rd 
= 
< 
zg 
z= 
- 
= 
3 
i 
=) 
o 
: 
3 


OUTPUT VOLTAGE (VOLTS) 


TYPICAL APPLICATIONS 
A typical application for the 8T13 is shown in Figure 1. line, the line may be terminated with 50 ohms on the 
If only one line driver is to be used for each transmission receiving end only. See Figure 2. 


V3 8714 


752 COAX 


8714 
RECEIVER RECEIVER Mes 


O 
RECEIVER 


1/2 8T13 


FIGURE 1 


RECEIVER 


1/3 8714 


FIGURE 2 
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REFER TO PAGE 18 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION FEATURES 

The 8114 is a Triple Line Receiver designed for applica- © BUILT-IN INPUT THRESHOLD HYSTERESIS* 

tions requiring digital information to be transmitted over @ HIGH SPEED: to,, = tog¢ = 20ns (Typical) 

long lengths of coaxial cable, strip line, or twisted pair @ EACH CHANNEL CAN BE STROBED 

transmission lines. The Receiver’s high impedance input INDEPENDENTLY 

structure (~30kQ2) presents a minimal load to the driver ® FANOUT OF TEN (10) WITH STANDARD TTL 

circuit and allows the transmission line to be terminated in INTEGRATED CIRCUITS 

its characteristic impedance to minimize line reflections. © INPUT GATING !S INCLUDED WITH EACH LINE 
RECEIVER FOR INCREASED APPLICATION 

The built-in hysteresis characteristic of the 8114 also makes FLEXIBILITY 

it ideal for such applications as Schmitt triggers, one-shots @ OPERATION FROM A SINGLE +5 VOLT LOGIC 


and oscillators. SUPPLY 


“Hysteresis is defined as the difference between the input thresholds for the ‘’1" and “O” output states. Hysteresis is specified at 0.5 volts 
typically and 0.3 voits minimum over the operating temperature range. 


LOGIC DIAGRAMS 


LIMITS TEST CONDITIONS 


CHARACTERISTICS NOTES 


“4” Output Voltage 


“0” Output Voltage 


“O” Input Current: 


Hysteresis 
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Ta = 25°C and Vcc = 5.0V 


LIMITS 
CHARACTERISTICS 


Turn-On. Propagation Delay 
Turn-Off Propagation Delay 
Power/Current Consumption 
Input Voltage Rating 


Output Short Circuit Current 
Input Clamp Voltage: 
s 


A 
B 


All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts, . 

Positive current is defined as into the terminal referenced. 


Positive current flow is defined as into the terminal referenced. 
Positive Logic Definition: 

“UP” Level = “17, “DOWN” Level = “0”. 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 


SCHEMATIC DIAGRAM 


12. 


"TEST CONDITIONS 


Manufacturer reserves the right to make design and process 
changes and improvements, 

Output source current is supplied through a resistor to 
ground. 

Output sink current is supplied through a resistor to Vee: 
This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 
Hysteresis is defined as voltage difference between R input 
tevel at which output begins to go from “0” to ‘1’ state and 
level at which output begins to go from “1” to “0”. 

Vee ad 5,0V, 

Previous condition is a ‘’1’' output state. 


_ Previous condition is a ‘0’ output state, 


Voc = 5.25 volts. 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8714 


HYSTERESIS TEST CIRCUIT 


CURVE TRACER 
TEK. 575 


4] R Input 
10 


OUTPUT 


Verify in each of three (3) positions of Sy (Figure 1) that the 
following occurs per Figure 2, 

1. Vy and Vo must be between 0.8V minimum and 2.0V max. 
2. Hysteresis = Vy. Vo 7 03V. 


FIGURE 1 FIGURE 2 


TYPICAL APPLICATIONS 


8T13 DRIVER 
8114 RECEIVER 


FIGURE 1 


762 COAX 


L. DRIVERS omen 8T14 RECEIVER 


if more than one driver/receiver is to be used-for each transmission 
line, the line should be terminated at both ends as shown in Fig, 2, 


FIGURE 2 
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TYPICAL APPLICATIONS (Cont'd) 


SCHMITT TRIGGER APPLICATION 


INO- 
OuT 


8T14 RECEIVER 
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DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION ABSOLUTE MAXIMUM RATINGS * 
The 8115 Dual Communications Line Driver provides line Input Voltage +5.5V 
driving capability for data transmission between Data Output Volt +95V 
Communication and Terminal Equipment. The device meets Peer gone 
or exceeds the requirements of EIA Standard RS-232B and Vcc +15V 
C, MIL STD-188B and CCITT V 24. 

VEE —15V 
This dual 4-input NAND driver will accept standard TTL Storage Temperature _65°C to +150°C 


logic level inputs and will drive interface lines with nominal 

data levels of +6V and -6V. Output slew rate may be ad- Operating Temperature 0°C to +75°C 
justed by attaching an external capacitor from the output 

terminal to ground. The outputs are protected against 

damage caused by accidental shorting to as high as +25V. *Limiting values above which serviceability may be impaired. 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


LIMITS TEST CONDITIONS 


CHARACTERISTICS 
| INPUTS 
: UNITS OUTPUTS 
DRIVEN OTHER 


“1 Output Voltage 
“0” Output Voltage 
“0” Input Current 
“1 input Current 


Ta = 25°C, Vcc = +12.0V, Veg = -12.0V 


LIMITS | TEST CONDITIONS 


INPUTS 
TYP. i TP 


Output Rise Time 
Output Fall Time 
Output Rise Time 
Output Fall Time 
Power Consumption 
(per driver) 
Current from Positive Supply 
Current frorn Negative Supply 
Input Latch Voltage Rating 
-25V 


Output Short Circuit Current +25V 


Output Impedance 
(Power on) , -3.5£1mMA 
(Power on) i +3.541MA 
(Power off) ; £2V 

Input Clamp Voltage 


NOTES: limiting in accordance with Absolute Maximum Ratings 

1. All voitage measurements are steferenced to the ground termi- should the isolation diodes become forward biased. 
nal. Terminals not specifically referenced are left electrically 6. Manufacturer reserves the right to make design and process 
open. changes and improvements. 

2. All measurements are taken with ground pin tied to zero 7. This test guarantees operation free of input latch-up over the 
volts. specified operating supply voltage range. 

3. Positive current is defined as into the terminal referenced. 8. Rise and fall times are measured between the +3V and 

4. Positive logic definition: -3V points on the output waveform. 
“UP” Level = ‘‘1'’, “DOWN” Level = ‘‘0” 9. Test each driver separately. 

5. Precautionary measures should be taken to ensure current 10. Vec = +12.6V, VEE = -12,.6V 


181 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T15 


i 


7 z 1 


SCHEMATIC DIAGRAM 


1,13 © a 

\/ 
a 1 
2,12 © 


AC TEST FIGURES AND WAVEFORM 


i 500 pF SHAPING 
i CAPACITOR 


il 500 pF SHAPING 
CAPACITOR 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T15 


TYPICAL OUTPUT CHARACTERISTIC CURVE 


-25V -15V) -5V +5V +15V +25V 


TYPICAL APPLICATIONS 
HIGH DIFFERENTIAL NOISE IMMUNITY (EIA + INPUT) 


183 


184 


SiOtiC 


cS DUAL COMMUNICATIONS EIA/MIL LINE RECEIVER 


PRODUCT AVAILABLE IN 0° TO +75°C TEMP. RANGE ONLY. 


8116 


REFER TO PAGE 19 FOR A AND F PACKAGE PIN CONFIGURATIONS. 


DESCRIPTION 


The 8T16 Dual Communications Line Receiver provides 
receiving capability for data lines between Data Communi- 
cation and Terminal Equipment. The device meets or 
exceeds the requirements of EIA Standard RS-232B and C, 
MIL-STD-188B and CCITT V24. 


The receivers accept single (EIA) or double ended (MIL) 
inputs and are provided with an output strobing control. 
Both EIA and MIL input standards are accommodated. 


When using the EIA input terminal (with the Hysteresis 
terminal open), input voltage threshold levels are typically 
+2V and -2V with a guaranteed minimum Hysteresis of 
2.4V. By grounding the ‘Hysteresis’ terminal, the EIA 
input voltage threshold levels may be shifted to typically 
+1.0V and +2.1V with a minimum guaranteed Hysteresis of 
0.75V. (Note that when using the EIA inputs, the MIL 
inputs—both positive and negative—must be grounded). 


DIGITAL 8000 SERIES TTL/MSI 


The MIL input voltage threshold levels are typically +0.6V 
and —0.6V with a minimum guaranteed Hysteresis of 0.7V. 
A MIL negative terminal is provided on each receiver per 
specification MIL-STD-188B to provide for common mode 
noise rejection. 


Each receiver includes a strobe input so that: 


a. A “1” on the strobe input allows data transfer. 
b. A “0” on the strobe input holds the output high. 


ABSOLUTE MAXIMUM RATINGS* 

Input Voltage (EIA and MIL) +25V 
Vcc +7.0V 
Storage Temperature -65°C to +175°C 
Operating Temperature O°C to +75°C 


* Limiting values above which serviceability may be impaired. 


ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 


PF kIMITS 


CHARACTERISTICS 


"1" Output Voltage (EIA) 
(‘‘Hysteresis’’ Open) 
‘1’ Output Voltage (EIA) 

(““Hysteresis’’ grounded) 
"1" Output Voltage (MIL) 


“1” Output Voltage (Strobe) 

“0” Output Voltage (EIA) 
(‘‘Hysteresis’’ Open) 

“O’' Output Voltage (EIA) 
(‘‘Hysteresis’’ grounded) 

“0" Output Voltage (MIL) 


Ta = 25°C and Vcc = = 
[MTS 


CHARACTERISTICS 


TEST CONDITIONS 


INPUTS OUTPUTS | NOTES 


UNITS 
em [mea] | we [ aoe 


TEST Ea —— ieee 


po INPUTS OUTPUTS | NOTES 


TYP. UNITS 


“"1"" Output Voltage (EIA) 
(‘Hysteresis open) 
“1 Output Voltage (MIL) 
“O” Output Voltage (EIA) 


(‘“‘Hysteresis’’ open) 


“‘O” Output Voltage (MIL) 


Input Resistance (EIA) 


Input Resistance (MIL) 


SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T16 


Ta = 25°C and Vcc = 5.0V (Cont'd) 


LIMITS | TEST CONDITIONS 
: INPUTS outTPUTS | NOTES 
TYP. UNITS 


44 | 75 mW 3.0V | OV Ov 17 
-70 mA -3.0V |0.0V 0.0V 5.00V 0.0v | 16,17 
100 | 150 | ns | 5.00V | 14 
kHz 5,00V 


CHARACTERISTICS 


Power Consumption (per receiver) 


Output Short Circuit Current 
Propagation Delay 


Signal Switching Acceptance 


NOTES: 7. This test guarantees operation free of latch-up over the speci- 

1. All voltage measurements are referenced to the ground termi- fied input voltage range. 
nat. Terminals not specifically referenced are left electrically 8. Output source current is supplied through a resistor to 
open. — ground. 

2. All measurements are taken with ground pin tied to zero 9. Output sink current is supplied through a resistor to Voc. 
volts. : 10. Previous EtA input: +3V (See hysteresis curve), 

3. Positive current is defined as into the terminal referenced. 11. Previous MIL input: +0.9V (See hysteresis curve). 

4, Positive logic definition: 12. Previous EIA input: -3V (See hysteresis curve). 
“UP” Level = 1", “DOWN” Level = “0”. 13. Previous MIL input: -0.9V (See hysteresis curve). 

5, Precautionary measures should be taken to ensure current 14. Reference AC Test Figure. 
limiting in accordance with Absolute Maximum Ratings 15. This test guarantees transfer of signals of up to 20kHz. 
should the isolation diodes become forward biased. Connect 1000pF between the output terminal and ground. 

6. Manufacturer reserves the right to make design and process 16. Each receiver to be tested separately. 
changes and improvements. 17. Vec = §5.25V. 


SCHEMATIC DIAGRAM 


STROBE 


EIA(+) 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T16 


HYSTERESIS CURVES 
| EIA — “HYSTERESIS” OPEN EIA — “HYSTERESIS” GROUNDED 


GUARANTEED HYSTERESIS |" 10.75VI 
| 
| 


41.0V 41.7V +2.1V 


MIL — HYSTERESIS 


*Vin IS REFERENCED TO THE MIL (~) INPUT TERMINAL 


AC TEST FIGURE AND WAVEFORMS 


MIL (0 = =«HYSTERESIS 


PROPAGATION DELAY SIGNAL SWITCHING ACCEPTANCE 


PRE = 20 kHz, 


t= te < 
rte < 20 ns 50% DUTY CYCLE 


+3V pw. > 1ms 


-3 


Mik EIA Mit. EIA 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8T16 


TYPICAL APPLICATIONS 


HIGH COMMON MODE NOISE IMMUNITY HIGH DIFFERENTIAL NOISE IMMUNITY 
(MIL + INPUT) (EIA + INPUT) 


1/2(8T 16) 


EIA FAIL-SAFE OPERATION 


of 48 
INPUT OPEN OR 
INPUT SHORTED OR 
TRANSMITTER 
POWER OFF 


HYSTERESIS 
1/2(8T 16) 


AC COUPLED OPERATIONS SCHMITT TRIGGER 


gems | 
o— ov LJ 
~6V 1/2(8T 16) 
1/2(8T16) 


SINE FO SQUARE WAVE CONVERTER 


ov Ay 
1/2(8T16) 
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SiNGTiCS RETRIGGERABLE ONE-SHOT 872 ? 


PRODUCT AVAILABLE IN 0°C TO +75°C TEMP. RANGE ONLY. 
REFER TO PAGE 19 FOR A PACKAGE PIN CONFIGURATION. 


DIGITAL 8000 SERIES TTL/MSI 


DESCRIPTION LOGIC DIAGRAM 
The Signetics N8T22A is a direct pin-for-pin replacement 
for the 9601 retriggerable one-shot. Triggering can be per- 
formed on either the leading or falling edge of the input 
signal through selection of the proper input terminal. 


The inputs are level-sensitive making triggering independent 
of signal transition times. Output pulse width is determined 
by external timing components (Rx and Cy) with each trig- 
ger pulse initiating a complete new timing cycle. 


*External Components 


ELECTRICAL CHARACTERISTICS (Over: Recommended Operating Temperature And Voltage) 


CHARACTERISTICS 


“1" Output Voltage 
“O" Output Voltage 
Input HIGH Voltage 
input LOW Voltage 
“0” Input Current 
“4 Input Current 


Timing Resistor 


CStray ~ Maximum allowable P13 to Ground 


wiring capacitance 


Ta = 25°C and Vcc = 5.0V 


LIMITS 
CHARACTERISTICS TEST CONDITIONS 


ns R, = 5.0k, C, = 0 
C, = 15pf 
ns R, = 5.0k2, C, =0 
ns R, = 5.0k2, C, = 0 
C, = 15pF 
us R, = 10k, C, = 1000pF 
mA Vout = OV 
mA Voc = 5.25V 


Propagation Delay 
Negative Trigger Input 25 
to True Output (togt) 
Negative Trigger Input 25 
to False Output (tog-) 
Min. True Output Pulse Width 45 
Pulse Width Variation 3.42 
Short Circuit Current 
Power Supply Current 
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NOTES: 

1. Positive current is defined as into the pin referenced. bos 

2. Unless otherwise noted, 10k2 resistor placed between Pin 13 and Voc (R,,). 

3. Manufacturer reserves the right to make design and process changes and improvements. 


AC TEST FIGURE AND WAVEFORMS 
TRIGGER INPUT/OUTPUT AND PULSE WIDTH 


PULSE 
GENERATOR 


Vin 1.5V 1.5V VIN 15V 


(Aq AND A2) aaa as Drs ree (Bq AND Bo) eee ee | 
| 


1.5V 1.5V | £ 1.5V Yi isv 
(TRUE) Vout a tpw a (TRUE) Vout | ee | 
ii a a a (COMPLEMENT) oe ee 
| 1.5V 


| 
tpd— tom | 


re-type 


WAVEFORM A. WAVEFORM B. 


NOTES: 

1. Pulse Generator has the following characteristics: 
t, = t, = 10ns (10% to 90%), AMP. = 3V. 

2. Cc. includes probe and jig capacitance. 

3. For tpd+, tpd- and tpw (min.) 
RX = 5kN 41%, CX = OPEN, PRR = 1MHz. 
For Atpw: RX = 10k2 + 1%, Cy = IOO0pF + 1%, 
PRR = 200kHz. 


SECTION 
SIGNETICS SURE 883 PROGRAM 


FOR DIGITAL DEVICES 
BULLETIN 5001A 


The Signetics SURE */883 Program consists of a combination of 100 
percent and statistical sample tests designed to assure specified 
performance, continuing uniformity, and long term reliability of 
Signetics products. These tests are made regularly at no extra cost to 
the user and are performed in addition to the 40 quality assurance 
inspections and tests to which every circuit is subjected before final 
seal. The tests, tabulated below for the specifier’s convenience, are 
performed in accordance with the following conditions, sequence, 
and schedules on equipment calibrated to meet all requirements of 
MIL-Q-9858A and MIL-C-45662A. 


Every circuit of every lot is processed to the environmental screens 
shown in Table |. These screens are performed in production and 
include 100% final production electrical tests. Any unit failing 
either the environmental screens or the final production electrical 
tests is rejected and removed from the lot. 


After completion of Table | tests, each manufacturing lot is sampled 
and tested by Quality Assurance for conformance to the require- 
ments of Table l1. The unsampled portion of the lot is held pending 
acceptance of the lot sample. Detailed electrical test limits and 
conditions applicable to each subgroup are shown in the Electrical 
Characteristics table of the individual part type data sheets. 


Tables HIA, IIB, and IC provide a complete process qualification 
and verification program in accordance with the conditions of 
MIL-STD-883, Group A, B and C tests. These tests are performed 
once in every 90 day manufacturing period, on representative 
devices from each standard production die process family and on 
each production package family. The representative circuits and 
packages selected are changed routinely, and the tests performed 
monitor and quatify all structurally similar devices produced by the 
same process and production during that period. A summary of 
these test results is available on request at the time of order 
placement. 


* Systematic Uniformity and Reliability Evaluation 


Table Il — Signetics Acceptance Tests (See Notes 2 and 3) 


SIGNETICS 


All of the applicable Electrical Parameters of Table IIiA are per- 
formed at pretest on the Table 111C samples. This provides the 
MIL-STD-883 electrical parameter and design verification Group A 
tests. These tests are performed on representative circuit types from 
every die process family type in manufacturing during this period. 


Table tIIB consists of the package oriented qualification environ- 
mental stress tests of MIL-STD-883, Groups B and C. Representative 
samples from each package product family type are monitored and 
qualified every 90 day period by these tests. A common device is 
used as the die type for these package and assembly qualification 
tests. 


Table I1!C consists of the die process oriented qualification electri- 
cal stress or operational tests at high temperature per MIL-STD-883, 
Groups B and C. Representative devices from each die process 
family are monitored and qualified every 90 day period by these 
tests. The package type is randomly selected as applicable. 


An additional screening series is available at extra cost. Details are 
given in Table V, MIL-STD-883, method 5004, high reliability 
screening. 


Table | — 100% Production Screen Tests 


TEST CONDITIONS 


Preseal Visual High Power — Low Power 

Thermal Shock Liquid to Liquid, 5 Cycles, 60 Seconds 
at O°C, 60 Seconds at 100°C, transfer 
time 5 Seconds. (See Note 1.) 


Centrifuge Y1 Axis; 30,000 g minimum, 


1 minute. (See Note 1.) 


Hermeticity Gross leak test (Bubble Test). 
(See Note 1.) 


Production Electrical 
Tests 


MIL-STD-105 
INSPECTION LEVEL 


CONDITIONS 
SUBGROUP 


Visual and Mechanical Inspection MIL-STD-883 Method 2009 


OC Parameters 


OC Parameters 


DC Parameters 


DC Parameters 


AC Parameters 


Ta = +25°C 


Tp = +25°C 


Ta = +125°C 
Tp = -55°C 


Tp = +25°C 
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TABLE IIA. MIL-STD-883 GROUP A 
ELECTRICAL TESTS 
MIL-STD-883 


GROUP A 
SUBGROUP 


SIGNETICS 


SUBGROUP TEST DESCRIPTION 


MiL-STD-883 
GROUP B&C 
SUBGROUP 


Marking Permanency 
Visual and Mechanical 
Bond Strength 


Lead Fatigue 

Hermeticity 
a. Fine 
b. Gross 


Pre-Test Electrical 
Parameters 
Thermal Shock 


Temperature Cycle 


Moisture Resistance 
End Point Electrical 
Parameters 

FAILURE CRITERIA 


Pre-Test Electrical 
Parameters 
Mechanical Shock 
Vibration Variable 
Frequency 

Constant Acceleration 
End Point Electrical 
Parameters 

FAILURE CRITERIA 


Salt Atmosphere 


Pre-Test Electrical 
Parameters 

High Temperature 
Storage 

End Point Electrical 
Parameters 

FAILURE CRITERIA 


C2, when 
applicable 


C-2, when 
applicable 


rated operating temperature. 
rated Operating temperature. 
rated operating temperature. 
Dynamic tests at minimum 

rated operating temperature. 


Functional tests at 25°C. 


Functidnal tests at maximum 
and minimum rated 

Operating temperatures. 
Switching tests at 25°C. 
Switching tests at maximum 
rated Operating temperature. 
Switching tests at minimum 
rated Operating temperature. 


MIL-STD-883 


METHOD 


2008 
2008 
2011 


Test Condition B, Para. 3,2,1 
Test Condition B 
Test Condition D 


2004 Test Condition B2 
1014 See Note 4 
Test Condition A or B 
Test Condition C 


1011 


1010 


1004 


Signetics Subgroup A-3 


15 Cycles. Test Condition C, 
+150°C to -65°C 

10 Cycles. Test Condition C, 
150°C to -65°C 

Omit initial conditioning. 


Signetics Subgroup A-3 
Refer to Table [V. 


Signetics Subgroup A-3 
Test Condition B 


Test Condition A 
Test Condition E 


Signetics Subgroup A-3 
Refer to Table IV. 


Test Condition A. Omit 
initial conditioning. 


Signetics Subgroup A-3 
Ta = +150°C, t = 1000 hours 


Signetics Subgroup A-3 
Refer to Table IV. 


TABLE IIIC. MIL-STD-883 GROUPS B AND C HIGH TEMPERATURE 
OPERATING LIFE TESTS 


MIL-STD-883 
GROUP B & C 
SUBGROUP 


TEST DESCRIPTION 


Pre-Test and Design 
Verification Electrical 
Parameters 

High Temperature 
Operating Life 


End Point Electrical 
Parameters 
FAILURE CRITERIA 


*Signetics performs a truth table test. 


MIL-STD-883 


METHOD 


CONDITIONS 


Table tttA as applicable, 
data sheet groups A & C. 


Test Condition D or E as applicable. 
Ta = +125°C or +85°C, per Part 


Data Sheet. t = 1000 hours. 


Signetics Subgroup A-3 
Refer to Table IV. 
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4 devices/no failure 
1 device/no failure 


Table 1V — Signetics Failure Criteria 


TEST 4" Output Voltage “O" Input Current | ‘‘0’’ Output Voltage Expansion Node Current 


Data Sheet Limits anda: 
+20% Initial Value 


Data Sheet Limits and: 
+0.1V 


Data Sheet Limits 
+20% Initial Value 


Data Sheet Limits and: 
+20% Initial Value 


Data Sheet Limits and: 
10X initial Vatue for OTL 
5X tnitial Value for TTL 


LIMITS 


Optional High Reliability Screening 

To maximize reliability in critical application, the Optional High Notes: 
Reliability Screening of Table V provides for three ievels of 100% 
screening per MIL-STOD-883, Method 5004 at extra cost. This series 
eliminates the necessity for special specification, minimizes cost and 

' provides the shortest possible ‘delivery time. This series is applied 
after the normal Group A acceptance test. Circuits subjected to this 
Preconditioning Series are clearly distinguishable from standard 
products in the following ways: 


Not applicable to solid motded packaged devices. 


Alt test equipment calibrated 
MIL-Q-9858A and MIL-C-45662A. 


Detailed tests, conditions, and limits applicable to each subgroup 
are given in the Signetics data sheet ELECTRICAL CHARAC- 
TERISTICS table. See Table !1!A for the corresponding Group A 
tests of MIL-STD-883. 


The Hermeticity tests are not employed for solid molded 
packages. 


to meet requirements of 


Individual serial number on each circuit (Class A only). 
The first letters of a part number are either RA, RB, or RC. 


RA = Class A 
RB = Class B 
RC = Class C 
i.e., RAS880J = 100% screening of Table V, Class A. 


Class B and Class C may be subjected to thermal shock as an 
alternate. 


The test sequence of fine and gross leak may be reversed when 
fluorocarbons are utilized for gross leak. 


The individual MIL-STD-883 Test Methods are, in many cases 
designed to ‘’stand alone’’ as a sole screen or sole Group B 
environmental sampling test. But since 5004 specifies a screening 
series or flow, some of the measurements, etc., specified in an 
individual Test Method are not intended to be applicable in the 
screening series. 


Individual device variables parametric test data is supplied with 
each shipment (Class A only). 


Consult your Jocal representative for price information. Device 
types should be specified with the appropriate letter prefixes. 


TABLE V — MIL-STD-883 METHOD 5004, HIGH RELIABILITY SCREENING 
MIL-STD-883 


TEST CLASS A CLASS C 
METHOD 
[met vnantnmeny [roms coma femme femee 


Stabilization Bake 1008 (24 hours) —_ 


Cond. & 


[a a | Y2 then Y1 plane 
1014, Note6 


(Hermetic devices 
only) 


Signetics Subgroup A-3 


CLARIFICATIONS 
(See Note 7) ’ 


Test Condition A, Paragraph 3.1.1.7, a, delete the 
words ‘‘and parameter’’. 


Condition C (150°C) max. for au/al metallization 
system. Cond. 0 (200 C) max. for at/al 
metallization system. No electrical measurements 
at this point. 


Cond.C (150°C) max. for au/al metallization 
system. Cond.D (200°C) max. for al/el met: 
allization system. No electrical measurements, no 
external visual inspection at this point. 


Not required. 
NOTE 5 


Not required. 
NOTE 5 


Thermal Shock 


(180°C) max. for au/at metallization system. 
Cond. O (200°C) max. for al/at metattization 
system. No electrical measurements, no external 
visual inspection, no hermeticity tests at this point. 


No electricat measurements at this point. 


Temperature Cycling 


Not Required Not Required 


Cond. E 
Y1 plane 


Hermeticity 
A. Fine Leak 
B. Gross Leak 


Cond. Aor 8 
Cond. C 


Cond. Aor 8 
Cond. C 


Cond. Aor B 
Cond. C 
Critical Electrical Parameters 


Read and Record Not Required 


Burn-in Test 1015, Ta = +125°C 


Critical Electrical Parameters Signetics Subgroup A-3 


Signetics FAILURE CRITERIA 


+1015, Ta - +150°C 
t- 72 hours 


Reverse Gias Burn In 


Final Electrical Test Perform go no go 
measurements of 
Signetics Subgroup 
A Parameters 


Radiographic Inspection 


240 hours Cond. 0 
or € (as applicable) 


Read and Record 
Table iv 


Cond. Aor C 


Signetics Subgroups 
A2,A4,A5, AG, 
Functional tests, 
truth table when 
applicable 


168 hours Cond. O 
or E (as applicable) 


Not Required 
Not Required 


Not Required 


Signetics Subgroups 
A2,A3,A6, 
Functional tests, 
truth table 

when applicable 


Not Required 


External Visual 2009 


Yes 
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Not Required 


Not Required 


Not Required 


Signetics Subgroups 
A 2, A3 Functional 
tests, truth table 
when applicable 


Not Required 
Yes 


aye 


Required only when specified in the applticable 
procurement document. Signetics standard burn-in 
(above) includes reverse bias of unused junctions. 
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SECTION 
CUSTOMER ORDERING INFORMATION 


ASCII-TO-EBCDIC, EBCDIC-TO-ASCII 
ASCII-TO-EBCDIC CODE CONVERTER 
EBCDIC-TO-ASCI! CODE CONVERTER 


N8205Y - CB175 
N8204Y - CB504 
N8204Y - CB505 


ASCII (ADDRESS) TO EBCDIC (DATA) 8205 — CB175 FIRST HALF 


00000000 
00110171 
00010110 
00001100 
00010000 
00111100 
00011000 
00011100 
01000000 
01011011 
01001101 


01101011 ° 


11110000 
11110100 
11111000 
01001100 
01111100 
11000100 
11001000 
11010011 
11010111 
11100011 
11100111 
11100000 
01111001 
10000100 
10001000 
10010011 
10010111 
10100011 
10100111 
01101010 


00000000 
10011100 
10010111 

00001100 
00010000 
10011101 
00011000 
00011100 
10000000 
10000100 
10001000 
10001100 
10010000 
10010100 
10011000 
00010100 
00100000 
10100011 

10100111 

00111100 
00100110 
10101100 
10110000 
00101010 
00101101 

10110100 
10111000 
00100101 

10111010 
10111110 
11000010 
01000000 


00000001 


-00101101 


00000101 
00001101 
00010001 
00111101 
00011001 
00011101 
01001111 
01101100 
01011101 
01100000 
11110001 
11110101 
11111001 
01111110 
11000001 
11000101 
11001001 


11010100 


711017000 
11100100 
11107000 
01011010 
10000001 
10000101 
10001001 
10010100 
10011000 
10100100 
10101000 
11010000 


00000001 
00001001 
10001101 
00001101 
00010001 
10000101 
00011001 


00011101 


10000001 
00001010 
10001001 
00000101 
10010001 
10010101 
10011001 
00010101 
1017100000 
10100100 
10101000 
00101000 
10101001 
10101101 
10110001 
00101001 
00101111 
10710101 
10111001 
01011111 
101110171 
10111111 
01100000 
00100111 


00000010 
00101110 
00100101 
00001110 
00010010 
00110010 
00111711 
00011110 
011111114 
01010000 
01011100 
01001011 
11110010 
11110110 
01111010 
01101110 
11000010 
11000110 
11010001 
11010101 
11011001 
11100101 
11101001 
01011111 
10000010 
10000110 
10010001 
10010101 
10011001 


- 101001701 
* 10101001 


10100001 


00000010 
100001170 
1000117110 
00001110 
00010010 


“00001000 


10010010 
‘00011110 
10000010 
00010111 
10001010 
00000110 
00010110 
10010110 
10011010 
100111170 
10100001 
10100101 
010110171 
00101011 
10101010 
10101110 
01011101 
00111011 
10110010 
10110110 
01111100 
00111110 
10111100 
11000000 
00117010 
00111101 


8204 — CB504 


00000011 
00101111 
00001011 
00001111 
00010011 
00100110 
00100111 
00011111 
01111011 
01111101 
01001110 
01100001 
11110071 
11110111 
01011110 


- 011011113 


383 


11000011 
11000111 
11010010 
11010110 
11100010 
11100110 


01001010: 


01101101 
10000011 
10000111 
10010010 
10010110 
10100010 
10100110 
11000000 
00000111 


8205 — CB175 SECOND HALF 
8204 — CB505 


00000011 
011111171 
00001011 
000011171 
00010011 
10000111 
10001171 
00011111 
10000011 
00011011 
10001011 
00000111 
10010011 
00000100 
10011011 
00011010 
10100010 
10100110 
00101110 
00100001 
10101011 
101011711 
00100100 
01011110 
101100171 


00100010 


007100000 
00100100 
00101000 
00101100 
00110000 
00110100 
00111000 
00000100 
01000001 
01000101. 
.01001001 
01010100 
01011000 
07100100 
01101000 
01110010 
0111017110 
10001010 
10001110 
10011011 
10011111 
10101100 
10110000 
10110100 
10111000 
10111100 
11001010 
11001110 
711011100 
11101010 
11101110 
117111100 


384 11000011 
388 01100100 
392 01101000 
396 11000110 
400 11001010 
404 01101101 
408 01110001 
412 11001101 
416 11010001 
420 01110101 
424 01111001 
428 11010100 
432 11011000 
436 11011100 
440 11100000 
444 11100100 
448 01111011 
452 01000100 
456 01001000 
460 11101010 
464 01111101 
468 01001101 
472 01010001 
476 11110000 
480 01011100 
484 01010101 
488 01011001 
492 11110110 
496 00110000 
500 00110100 
504 00111000 
508 11111100 
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00100001 
00010101 
00101001 
00001001 
00110001 
00110101 
00111001 
00010100 
01000010 
01000110 
01010001 


01010101 


01011001 
01100101 
01101001 
01110011 
01110111 
10001011 
10001111 
10011100 
10100000 
10101101 
10110001 
10110101 
10111001 
10111101 
11001011 
11001111 
11011101 
11101011 
11101111 
11111101 


01100001 
01100101 
01101001 
11000111 
11001010 
01101110 
01110010 
11001110 
01111110 
01110110 
01111010 
11010101 
11011001 
11011101 
11100001 
11100101 
01000001 
01000101 
01001001 
11101011 
01001010 
01001110 
01010010 
11110001 
100117171 
01010110 
01011010 
11110111 
007110001 
00110101 
00111001 
11111101 


00100010 
00000110 
00101010 
00001010 
00011010 
00110110 
00111010 
00111110 
01000011 
01000111 
01010010 
01010110 
01100010 
01100110 
01110000 
01110100 
01111000 
10001100 
10010000 
10011101 
10101010 
101071110 
10110010 
10110110 
10111010 
10111110 
11001100 
11011010 
11011110 
11101100 
11111010 
11111110 


01100010 
01100110 
11000100 
11001000 
011010114 
01101111 
11001011 
11001111 
01110011 
01110114 
11010010 
11010110 
11011010 
11011110 
11100010 
11100110 
01000010 
01000110 
11101000 
11101100 
01001011 
01001111 
11101110 
11110010 
01010011 
01010111 
11110100 
11111000 
00110010 
00110110 
11111010 
11111110 


00100011 

00010111 

00101011 

00011011 

00110011 

00001000 
00111011 

11100001 

01000100 
01001000 
01010011 
01010111 
01100011 
01100111 
01110001 
01110101 
10000000 
10001101 
10011010 
10011110 
10101011 
10101111 
10110011 
10110111 
107111011 
410111111 
11001101 
411011011 
11011111 
11101101 
1171171011 
11111111 


01100011 
01100111 
11000101 
11001001 
01101100 
01110000 
11001100 
11010000 
01110100 
01111000 
11010011 
11010111 
11011011 
11011111 
11100011 
11100111 
01000011 
01000111 
11101001 
171101101 
071001100 
01010000 
11101111 
11110011 
01010100 
01011000 
1171110101 
11111001 
00110011 
00110111 
11111011 
71111917171 
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SIGNETICS SALES OFFICES 


FIELD SALES OFFICES 


¢ New England Regional Sales Office: Miller Building, Suite 11. 
594 Marrett Road, Lexington, Massachusetts 02173 
Phone: (617) 861-0840 TWX: (710) 326-6711 
Upstate New York: 2102 Euclid Ave., Syracuse, 13224 
Phone: (315) 437-6634 TWX: (710) 541-0410 
¢ Atlantic States Regional Sales Office: 2460 Lemoine Ave., Fort Lee. 
New Jersey 07024 
Phone: (201) 947-9870 TWX: (710) 991-9794 
Florida: 3267 San Mateo, Clearwater, 33515 
Phone: (813) 726-3469 TWX: (810) 866-0437 
Maryland: Silver Springs 
Phone: (301) 946-6030 
Pennsylvania and Southern New Jersey: Oakwood Drive, Medford. 
New Jersey 08055 
Phone: (609) 665-5071 
Virginia: 12001 Whip Road, Reston, 22070 
Phone: (301) 946-6030 


Central Regional Sales Office: 5105 Tollview Drive, Suite 209, 
Rolling Meadows, Illinois 60008 
Phone: (312) 259-8300 TWX: (910) 687-0765 
¢ Northwest Regional Sales Office: 811 E. Arques, Sunnyvale, Ca. 94086 
Phone: (408) 739-7700 TWX: (910) 339-9220 
. (408) 736-7565 (910) 339-9283 


¢ Southwest Regional Sales Office: 540 Hollywood Way, 
Burbank, Calif. 91505 
Phone: (213) 846-1020 TWX: (910) 498-2228 
California: P.O. Box 788, Del Mar, 92014 
Phone: (714) 453-7570 
California: P.O. Box 1236, Huntington Beach, 92647 
Phone: (714) 540-9420 (213) 846-1020 


REPRESENTATIVES 


ALABAMA 
Huntsville 35801: Compar Corp., 904 Bob Wallace Ave., Room 114 
Phone: (205) 539-8476 


ARIZONA 
Scottsdale 85252: Compar Corp., 84 West ist Street 
Phone: (602) 947-4336 TWX: (910) 950-1293 


CALIFORNIA 

Palo Alto 94303: Components Unlimited, 1020 Corporation Way 
Phone: (415) 961-9064 ; 

San Diego 92123: Celtec Company, Inc., 8799 Balboa Avenue | 
Phone: (714) 279-7961 TWX: (910) 335-1512 


CANADA 

Toronto 150, Ontario: Canadian General Electric Company, Ltd., 
Electronics Components Department, 189 Dufferin Street 

Phone: (416) 537-4481 TELEX: 0221360 

COLORADO 

Denver 80216: Elcom, 4783 South Quebec 

Phone: (303) 771-6200 TWX: (910) 935-0710 

CONNECTICUT 

Hamden 06518: Compar Corp., P.O. Box 5204 

Phone: (203) 288-9276 TWX: (710) 465-1540 

FLORIDA 

Altamonte Springs 32701: WMM Associates Inc., 515 Tivoli Ct. 
Phone: (305) 831-4645 

Clearwater 33516: WMM Associates Inc., 1260A S. Highland Ave. 
Phone: (813) 446-0075 

Pompano Beach 33060: WMM Associates Inc., 721 South East 6th Terrace 
Phone: (305) 943-3091 

INDIANA 

indianapolis 46250: R. H. Newsom Associates, 6320 Woburn Dr. 
Phone: (317) 849-4442 

KANSAS 

Overland Park 66207: Penzner-Mankus Associates, Inc., P.O. Box 6264 
Phone: (913) 381-0004 TWX: (910) 749-6473 

MARYLAND 

Baltimore 21207: Doss Electronics Inc., 6660 Security Blvd. 
Phone: (301) 944-1900 TWX: (710) 862-9162 
MASSACHUSETTS 

Newton Highlands 02161: Compar Corp., 88 Needham Street 
Phone: (617) 969-7140 TWX: (710) 335-1686 

MICHIGAN 

Detroit 48224: Skip Greiner Associates, 15318 Mack Avenue 
Phone: (313) 882-7570, (313) 882-1880 TWX: (810) 221-5157 
MINNESOTA 

Minneapolis 55416: Compar Corp., P.O. Box 16095 

Phone: (612) 922-7011 

MISSOURI 

Hazelwood 63042: Penzner-Mankus Associates, inc., 400 Brookes Lane 
Phone: (314) 731-4334 TWX: (910) 762-0602 
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SOUTHERN NEW JERSEY AND PENNSYLVANIA 
Haddonfield, N.J. 08033: Compar Corp., 15 Potter Street 
Phone: (609) 429-1526 TWX: (710) 896-0679 


NEW MEXICO 
Albuquerque 87110: Compar Corp., 2129 San Mateo, N.E. 
Phone: (505) 265-1020 TWX: (910) 989-1659 


METROPOLITAN NEW YORK 
Manhasset 11030: Win-Cor Electronics Sales Corp., 75 Plandome Road 
Phone: (516) 627-9474 TWX: (510) 223-0807 


UPSTATE NEW YORK 
Rochester 14618: Fowler Beach Corp., 3700 East Avenue 
Phone: (716) 586-0468 TWX: (510) 254-2939 


NORTH CAROLINA 
Winston-Salem 27101: Compar Corp., 1106 Burke Street 
Phone: (919) 723-1002 TWX: (510) 931-3101 


OHIO 

Dayton 45405: Compar Corp., P.O. Box 57, Forest Park Branch 
Phone: (513) 878-2531 

Fairview Park 44126: Compar Corp., P.O. Box 4791 

Phone: (216) 333-4120 TWX: (810) 421-8396 


TEXAS 

Richardson 75080: Semiconductor Sales Associates, 
312 North Central Expressway, Suite 213 

Phone: (214) 231-6181 TWX: (910) 867-4737 


UTAH 
Salt Lake City 84111: Elcom, 445 East 2nd South 
Phone: (801) 355-5327 TWX: (910) 925-5607 


WASHINGTON 

Bellevue 98004; Western Technical Sales, 
10843 N.E. 8th Street, Room 210, Fraser Bidg. 
Phone: (206) 454-3906 TWX: (910) 443-2309 


DISTRIBUTORS 


CALIFORNIA 


Burbank 91504: Compar Corp., 2908 Naomi Avenue 
Phone: (213) 843-1772 TWX: (910) 498-2203 


Burlingame 94010: Compar Corp., 820 Airport Blvd. 
Phone: (415) 347-5411 TWX: (910) 374-2366 


Culver City 90230: Hamilton Electro Sales, 10912 W. Washington 
Phone: (213) 870-7171 TELEX: 677-100, 674-381, 674-354 


EI Monte 91731: G.S. Marshall, 9674 Teistar Avenue 
Phone: (213) 686-1500 TWX: (910) 587-1 565 


Los Angeles 90022: KT/Wesco Electronics, 5650 Jillson Street 
Phone: (213) 685-9525 TWX: (910) 580-1980 


Mountain View 90230: Hamilton/Avnet Electronics, 340 East Middlefield Rd 
Phone: (415) 961-7000 TELEX: 348-201 

Palo Alto 94303: Wesco Electronics, 3973 East Bayshore Road 

Phone: (415) 968-3475 TWX: (910) 379-6488 

San Diego 92111: G.S. Marshall, 7990 Engineer Road, Suite 1 

Phone: (714) 278-6350 TWX: (910) 587-1565 

San Diego 92123: Kierulff Electronics, 8799 Balboa Avenue 

Phone: (714) 278-2112 TWX: (910) 335-1182 


CANADA 
Downsview, Ontario: Cesco Electronics, Ltd., 24 Martin Ross Avenue 
Phone: (416) 638-5250 


_ Montreal, Quebec: Cesco Electronics, Ltd., 4050 Jean Talon West 


Phone: (514) 735-5511 TWX: (610) 421-3445 

Ottawa, Ontario: Cesco Electronics, Ltd., 1300 Carling Avenue 
Phone: (613) 729-5118 

Quebec: Cesco Electronics, Ltd., 128 St. Vallier Street 

Phone: (418) 524-3518 


COLORADO 
Denver 8021€: Hamilton/Avnet Electronics, 1400 W. 46th Avenue 
Phone: (303) 433-8551 TELEX: 45872 


FLORIDA 

Hollywood 33021: Hamilton/Avnet Electronics, 4020 No. 29th Avenue 
Phone: (305) 925-5401 TELEX: 51-4328 

Orlando 32805: Hammond Electronics, 911 West Central Blvd. 
Phone: (305) 241-6601 TWX: (810) 850-4121 


ILLINOIS 

Elmhurst 60126: Semiconductor Specialists, inc., 195 Spangler Avenue 
Elmhurst Industrial Park 

Phone: (312) 279-1000 TWX: (910) 254-0169 

Schiller Park 60176: Hamilton/Avnet Electronics, 3901 Pace Court 
Phone: (312) 678-6310 TELEX: 728-330 


MARYLAND 

Hanover 21076: Hamilton/Avnet Electronics, 7255 Standard Drive 
Phone: (301) 796-5000 TELEX: 879-68 

Rockville 20850: Pioneer Washington Electronics, Inc., 1037 Taft Street 
Phone: (301) 427-3300 


MASSACHUSETTS 

Burlington 01803: Hamilton/ Avnet Electronics 

207 Cambridge Street 

Phone: (617) 272-3060 TELEX: 9494-61 

Needham Heights 02194: Kierulft/Schley, 14 Charles Street 
Phone: (617) 449-3600 TWX: (710) 325-1179 


MICHIGAN 


Detroit 48239: Hamilton/Avnet Electronics, 8900 Telegraph Road 
Phone: (313) 528-1000 


Detroit 48240: Semiconductor Specialists, Inc., 25127 W. Six Mile Road 
Phone: (313) 255-0300 TWX: (910) 254-0169 
MINNESOTA 


Minneapolis 55420: Semiconductor Specialists, Inc., 8030 Cedar Ave., S. 
Phone: (612) 884-8132 


MISSOURI 
Hazelwood 63042: Hamilton/Avnet Electronics, 400 Brookes Lane 
Phone: (314) 731-1144 TELEX: 442348 


NORTHERN NEW JERSEY 
Cedar Grove 07009: Hamilton/ Avnet Electronics, 220 Littie Falls Road 
Phone: (201) 239-0800 TELEX: 138313 


SOUTHERN NEW JERSEY AND PENNSYLVANIA 


Cherry Hill, N.J. 08034: Hamilton/Avnet Electronics, 1608-10 W. Marlton Pike 


Phone: (609) 662-9337 TELEX: 834737 


Cherry Hill, N.J. 08034: Milgray-Delaware Valley, 1165 Marlkress Road 
Phone: N.J. (609) 424-1300 Phila. (215) 228-2000 TWX: (710) 896-0405 


NEW YORK 

Buffalo 14202: Summit Distributors, Inc., 916 Main Street 

Phone: (716) 884-3450 TWX: (710) 522-1692 

Hauppauge, L.I. 11787: Semiconductor Concepts, Inc., Engineer Road 
Phone: (516) 273-1234 TWX: (510) 227-6232 

Woodbury, L. |. 11797: Harvey Radio, 60 Crossways Park West . 
Phone: (516) 921-8700 TWX: (510) 221-2184 

New York 10011: Terminal-Hudson Electronics, 23€ West 17th Street 
Phone: (212) 243-5200 TWX: (710) 581-3962 


OHIO 

Cleveland 44103: Pioneer Standard Electronics, 5403 Prospect Avenue 
Phone: (216) 432-0010 TWX: (810) 421-8238 

Kettering 45429: Arrow Electronics, 3100 Plainfield Road 

Phone (513) 253-9176 TWX: (810) 459-1611 


TEXAS 

Dallas 75207: Hamilton/ Avnet Electronics, 2403 Farrington Ave. 
Phone: (214) 638-2850 TELEX: 732359 

. Dallas 75220: Solid State Electronics Company, P.O. Bcx 20299 
Phone: (214) 352-2601 

Houston 77019: Hamilton/Avnet Electronics, 1216 West Clay Street 
Phone: (713) 526-4661 TELEX: 762589 

Houston 77036: Universal Electronics, 5723 Savoy Street 

Phone: (713) 781-0421 


WASHINGTON 
Seattle 98121: Hamilton/Avnet Electronics, 2320 Sixth Avenue 
Phone: (206) 624-5930 TELEX: 32249 


INTERNATIONAL SALES 
EUROPEAN HEADQUARTERS: 


Signetics International Corp., Zugerstrasse, 57 
CH6340 Baar/Zug, Switzerland . 
Phone: 042/315544 TELEX: 78752 


UNITED KINGDOM: 
Signetics International Corp., Trident House. Station Road, Hayes. 
Middlesex. England Phone: (01) 848-0202 TELEX: 262349 


FRANCE: 
Signetics S.A.R.L., 90 Rue Baudin. F 92 Levallois-Perret. France 
Phone: 739-85-80/ 739-96-40 TELEX: 62014 


WEST GERMANY: 
Signetics GmbH, Ernsthaldenstrasse 17. D 7 Stuttgart 80. West Germany 
Phone: (0711) 73-50-61 TELEX: 7255798 


STOCKING DISTRIBUTORS 
AUSTRALIA 


Pye Industries Ltd., Technico Electronics Division, 53 Carrington Rd.. 
Marrickville. Sydney. N.S.W. 
Phone: 55-0411 TELEX: 790-21490 

Pye Industries Ltd., Technico Electronics Division. 2-18 soma Rd.. 
South Melbourne. Vic. 

Phone: 69-60-61 TELEX: 31240 
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WEST GERMANY : 

EBV Elektronik GmbH. Augustenstrasse 79, D-8 Munchen 2 
Phone: (0811) 52-43-40/ 48 

EBV Elektronik GmbH. Myliusstrasse 54. D-6 Frankfurt/Main 1 
Phone: (0611) 72-04-16/8 TELEX: 413590 

EBV Elektronik GmbH, Scheurenstrasse 1. D-4 Dusseldorf 
Phone: (0211) 8-48-46/7 TELEX: 8587267 ; 
“Mitron” Miller & Co. KG, Postfach 164, Bornstrasse 65, D-28 Bremen 1 
Phone: (0421) 31-04-85 TELEX: 245-325 

Dima-Elektronik, Karl Manger KG, Postfach 80 0744, 
Robert-Leichtstrasse 43, D-7 Stuttgart-Vaihingen 80 

Phone: (0711) 73-40-50/9 TELEX: 255-642 

Distron GmbH, 1000 Berlin 31, Wilhelmsaue 

Phone: 0311/870144 TELEX: 18-27-58 


SWITZERLAND 
Dewald AG, Seestrasse 561, CH 8038, Ziirich 
Phone: (051) 45-13-00 TELEX: 52012 


FRANCE 

S.A. Gatlec Electronique, 78, Avenue des Champs-Elysées, Paris 8e 
Phone: 359-58-38/255-67-10/ 255-67-11 

Elic 38, le Bureau Barisien S.A.R.L., 8-10 Avenue du Grand Sablon, 
38-La Tronche 

Phone: (76) 87-67-71 TELEX: 32-739 


ITALY 
Metroelettronica S.A.S., Viale Cirene 18, !-20135 Milano 
Phone: 546-26-41 TELEX: 33-168 Metronic 


UNITED KINGDOM 

Quarndon Electronics Ltd., Slack Lane, Derby, Derbyshire 

Phone: (0332) 32651 TELEX: 37163 

S.D.S. (Portsmouth) Ltd., Hilsea Industrial Estate, Portsmouth, Hampshire 
Phone:65311 TELEX: 86114 

Semicomps Ltd., 5 Northfield industrial Estate, Beresford Ave., Wembiey, 
Middlesex Phone: (01) 903-3161 TELEX: 935243 


SCOTLAND 
Semicomps Northern Ltd., 44, The Square, Kelso, peepularenie 
Phone: 2366 TELEX: 72692 


SWEDEN, NORWAY, FINLAND 
A.B. Kuno Kallman, Jarntorget.7, S-413 04 Gothenburg, Sweden 
Phone: 17-01-20 TELEX: 21072 


DENMARK 
E. Friis-Mikkelsen A/S, Krogshojvej 51, DK-2880 Bagsvaerd 
Phone: (01) 986333 TELEX: 2350 


THE NETHERLANDS 


-Mulder-Hardenberg, 10 Michelangelostraat. P.O. Box 7256, Amsterdam 


Phone: (020) 761002 TELEX: 13131 


JAPAN 
Asahi Glass Co., Ltd., 1-2, Marunouchi, 2 Chome. Chiyoda-ku, Tokyo 
Phone: 211-0411 TELEX: 4616 


SOUTH AFRICA 

indentronics Proprietary, Ltd., Sheerline House, 24 Webber Street, 
Selby, Johannesburg 

Phone: 834-4971/2/3 TELEX: 43-7660JH 


REPRESENTATIVES 


SWEDEN, NORWAY, FINLAND 
A.B, Kuno Kallman, Jarntorget 7, S-413 04 Gothenburg. Sweden 
Phone: 17-01-20 TELEX: 21072 


AUSTRALIA 

Corning Australia, Technical Products Division, Room 13, Barden House, 
Fetherston Street, Bankstown, N.S.W. 2200 

Phone: 602-9011 TELEX: 21539 


ISRAEL 
Talviton Electronics Ltd., 43 Ben-Jehuda Rd., P.O. Box 3282, Tel-Aviv 
Phone: 444572 CABLE: Talvitko 


JAPAN 
Asahi Glass Co., Ltd., 1-2, Marunouchi, 2 Chome, Chiyoda-ku, Tome 
Phone: 211-0411 TELEX: 4616 


SWITZERLAND 
Dewald AG, Seestrasse 561, CH 8038, Zurich 
Phone: (051) 45-13-00 TELEX: §2012 


INDIA 

Semiconductors Limited, Nagar Rd. Mile 4/5. 
Ramawadi, Poona 14, Maharashtra 

Phone: 25186 CABLE: Transducer 


SOUTH AFRICA 

Indentronics Proprietary, Ltd., Sheerline House. 24 Webber Street. 
Selby, Johannesburg 

Phone: 834-4971/2/3 TELEX: 43-7660JH 


SiqNGtiES 
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